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$s more often referred to as the Toastrack 
“en it operated on the streets of London in 
2 nineteenth century. A more up-to-date 

k at the problems of London’s transporta- 
»n system, and the solutions being imple- 
ented to solve them, begins on page 21. 
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LINKING 
NEW JERSEY AND 
NEW YORK 


Feature 
A rticles 


Integrated Transportation 


Center Opened 


The Journal Square Transportation Center in Jersey City, 
New Jersey, operated by the Port Authority Trans- 
Hudson Corporation (PATH), was dedicated in October 


1975, culminating a program that has revitalized a bank- 


rupt rapid transit system and provided a high-speed 
transit system for commuters between New Jersey and 
New York City. 

PATH is the rail transit operating subsidiary of the 
Port Authority of New York and New Jersey. The 
Transportation Center comprises a new PATH rail rapid 
transit station, an off-street bus station, an automobile 
parking garage, and the PATH administration building 
and operations center. Approximately 74,000 PATH 
and bus passengers use the Transportation Center each 
weekday. 

The center was built at a cost of $85 million; 
financial assistance was provided through an Urban 
Mass Transportation Administration grant of more than 
$39 million. 

The new facility is built on an 8-acre site over the 
PATH tracks between John F. Kennedy Boulevard and 
Summit Avenue in the heart of Jersey City. Before the 
center was built, thousands of bus passengers had to 
get on or off buses on the congested streets surround- 


ing the old Journal Square station. Removal of the 
bus stops from the square is a major improvement. 
With all the buses entering the terminal, traffic conges- 
tion and air pollution are greatly reduced, and riders 
have a comfortable place to wait for buses and trains. 

PATH expects ridership to grow and has planned for 
increased service. For example, the 8-car platform length 
has been extended to 10-car length. The terminal de- 
sign has built-in flexibility for upward expansion. If 
another deck for buses is required, an additional park- 
ing level for cars can be added on the top, and the 
bottom car parking level turned over to buses. 

PATH operates a 13.9-mile (22.2-km) rail rapid 
transit system providing frequent service via under-rivet 
tunnels between New Jersey and New York City. More 
than 70 percent of all passengers entering New York 
City by rail from New Jersey use PATH’s facilities, 
which carry about 140,000 passengers daily. 

The history of PATH and its predecessors began 
almost exactly a century ago with the construction of 
the Hudson and Manhattan Railroad in 1974. Various 
private entrepreneurs were involved in this project be- 
fore it finally opened in 1908, with trains running 
through 2 uptown river tunnels from Hoboken, New 


Jersey, to Nineteenth Street and Sixth Avenue in 
Manhattan. Downtown tunnels made further expansion 
possible a year later, and by 1910 service was extended 
to Newark by agreement with the Pennsylvania Rail- 
road. 

During the entire life of the Hudson and Manhattan 
Railroad—54 years—the company earned enough to 
cover interest on debts in only 13 years. Dividends 
were paid for only 10 years on preferred stock and 
only 7 years on common stock. Although formal bank- 
ruptcy proceedings did not begin until 1954, the H&M 
was insolvent as a commercial enterprise from the early 
1930s. 

In 1962, after passage of legislation by the states of 
New York and New Jersey, PATH was created to ac- 

PATH Journal Square station quire, operate, and modernize the bankrupt rapid 


hin the Transportation Center transit system, which faced the prospect of abandon- 
ithe midpoint for trips between 


) ment. PATH began operations on September 1, 1962, 
*wark and lower and midtown ae Shey fe 
anhattan. The completely re- and initiated a long-range, multi-million-dollar rehabili- 
\/t facilities now serve more tation and modernization program. By the end of 


Bn 32,000 passengers a day. 1974, PATH had spent $240 million for property ac- 


quisition and capital improvements. 

Construction work on the PATH Journal Square 
Transportation Center began in November 1968, and 
portions of the new station were completed and opened 
to the public a year later. The administration building 
was occupied in April 1974, and the new bus station 
was opened in April 1975; 6 months later, the new 
automobile parking garage opened. 

This $85 million investment in the heart of Jersey 
City’s business district is expected to stimulate the con- 
struction of new homes and office buildings, new busi- 
ness opportunities, added industrial development, more 
ratable industries, and new jobs. In short, it should 
spark a rejuvenation of New Jersey’s second city and 
the surrounding communities. 


Figure 7 

Cross section of PATH Journal 
Square Transportation Center 
(looking toward the south). 
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71 The PATH Journal Square 
Transportation Center is in 
the heart of Jersey City, New 
Jersey, across the Hudson 
River from New York City. 
The Manhattan skyline, with 
the twin towers of the World 
Trade Center, can be seen in 
the background. 


2 The off-street bus station 
in the center each day serves 
about 54,000 passengers who 
use local and interstate buses 
on more than 30 different 
routes. Many of the bus 
riders also use PATH or the 
center’s public parking 
facilities. 
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“ances T. Banarjee 


wns are better with less traffic as long as adequate 
ovision is made for the mobility of workers and resi- 
«nts and for the distribution of goods. Where traffic 
*ngestion and its costs are severe and frequent, mea- 
res to reduce the use of private cars and goods vehicles 
id to improve alternative forms of transportation should 
» introduced. Actions to limit traffic should be accom- 
anied by measures to improve alternative methods of 
ansport. The efficiency and quality of buses and light 
iil systems should be improved. Pedestrian schemes 
sould be introduced wherever possible to improve the 
vironment and safety for pedestrians. The use of 
cycles should be encouraged wherever practical. Auto- 
Obile management or restraint programs should be de- 
Jned as integrated packages and should be planned and 
ogressively implemented with full public consultation. 
These were some of the conclusions reached at an in- 
national conference held by the Organisation for 
Sonomic Co-operation and Development in April 1975. 


3, Banarjee is a senior transportation planner for the Southern 
ilifornia Association of Governments, Los Angeles. 


The European Picture 
etter lowns with Less Traffic 


A team of transportation officials, managers, and planners 
selected by the U.S. Department of Transportation and 
the Transportation Research Board attended the con- 
ference, then visited selected European cities to discuss 
automobile management measures with local public offi- 
cials, and have now prepared a report on their findings. 


Case Study Cities 


Seven case studies were presented at the OECD confer- 
ence containing extensive information on the design, im- 
plementation, and evaluation of traffic restraint measures 
in Uppsala, Sweden; Bologna, Italy; Singapore; Nagoya, 
Japan; Munich; Besancon, France; and Nothingham, 
England. In no instance were traffic restraint measures 
part of an ongoing transportation planning process. In 
each city, the introduction of traffic restraints marked a 
clear reflection of public policy that the use of the auto- 
mobile in urban areas needed to be controlled. 

The conditions by which automobile restraint mea- 
sures were developed is an important aspect that is often 
overlooked in analyses of specific improvements. Yet 
these conditions should be at least reviewed since they 
often determine political feasibility for what are generally 


considered unpopular measures. Those familiar with the 
U.S. experience know that most automobile restraints in 
the United States were designed as part of the transporta- 
tion control strategies promulgated by the Environmental 
Protection Agency to abate air pollution. Thus, restraints 
were intended primarily to bring about cleaner air. In 
many instances cities were not able to develop adequate 
automobile restraints because the costs associated with 
such a program were too great in relation to achievement 
of the single goal: improving air quality. In most of the 
OECD case study cities, more comprehensive planning ob- 
jectives were established; and benefits derived from imple- 
menting automobile restraints were measured in numer- 
ous terms, thus making the restraint strategies more poli- 
tically acceptable and therefore more feasible to imple- 
ment. 


Uppsala 


The purpose of the Uppsala program was to restore the 
factor of the human scale as the primary planning factor, 
thereby preserving the old city pattern and environment 
while attaining acceptable levels of accessibility. Auto- 
mobile restraints were an essential strategy of the overall 
development program. The complete traffic reorganiza- 
tion scheme was implemented and evaluated in succes- 
sive phases and has been in operation for more than 2 
years. In spite of some obvious difficulties for some 
branches of economic activity, e.g., retail trade, as well as 
for some automobile users, the overwhelming public 
opinion and all political parties are strongly in favor of 
the reorganization scheme, which can now be looked 
upon (except for minor corrections) as a permanent 
feature. 


Bologna 


Bologna adopted a redevelopment program intended to 
further government policy of decentralization and re- 
store regional equilibrium. However, the narrow streets 
of Bologna were unprepared to accept the rising flood of 
automobiles arising from the functions generally taken 
on by modern urban centers. Consequently, functions 
have been redistributed: Establishments compatible with 
the environment were assigned to the historic center, and 
a new line of development set up simultaneously to the 
north. Supplementing this redevelopment plan is the 
traffic control scheme. Certain partial concepts, such.as 
prohibiting traffic from various areas, were extended to 
provide the basis for a more extensive traffic scheme, the 
main aim being to encourage public transport, make 
people more selective about using private cars, and pre- 
serve the urban environment to the greatest extent possi- 
ble. The initial measures taken in 1968 (initiation of 
pedestrian areas) generated disagreement and opposition 
by local merchants; however, opposition did not last be- 
cause in the meantime experience showed that automo- 
bile restraint measures brought significant economic ad- 
vantages. 


Singapore 


Studies undertaken to guide land use and transportation 
planning in Singapore indicated that radical changes were 
necessary in transportation policies and attitudes relating 
to car ownership and usage. Consequently, an automobil 
control program was developed. The proposed strategy 

regarding automobile controls is to first establish a work- 


able system of restraints and to gradually gain public ac- 


ceptance with an initial scheme of restraints that is not 
too severe. Once established and accepted, subsequent 
tightening of restraints, if accomplished by upgrading 
public transport, will be readily accepted. Most program: 
are being currently implemented, but at this time have 
not been evaluated. 


Nagoya 


In the 1960s, when the public was attracted by the wide 
range of driving benefits, any policy calling for automo- 
bile restraint received little support. Transportation plan 
ning focused on the expansion of traffic capacity in urba! 
areas, extended street mileage, and traffic signalization 
designed to accommodate greater traffic flow. However, 
this traffic strategy motivated by automobile demand hai 
to clash in the 1970s with the mounting deterioration of 
the quality of urban living and the resulting public com- 
plaints on air pollution, noise, accidents, and other en- 
vironmental troubles. Current transportation planning 
reflects this shift in policy and incorporates extensive 
traffic restraints as an essential element of the city’s plan 


Munich 


Ten years ago, widespread public criticism arose over 
controversial political decisions in favor of private trans- 
portation. This change in the public attitude has meant 
that existing restrictions on private traffic could more 
easily command public support. In spite of a new and 
complicated system of one-way streets, a pattern of traf- 
fic restrictions has been implemented with no negative 
results since car drivers adapted themselves in a short 
time to the new restraints. This strategy was imple- 
mented by the municipal traffic control authorities with: 
out difficulty. 


Besancon 


City growth led to the creation of peripheral residential 
districts and contributed to the increase in urban traffic, 
since the old city core has remained the business and 
shopping center where the inhabitants of the expanded 
city often came for shopping and other purposes. The 
center, which is reached by bridge, has parking spaces 
available. The pavements are very narrow, and major 
roadway improvements could not be carried out. At 
peak hours traffic conditions were particularly difficult. 
These conditions made travel by car slow, caused con- 
stant strife between pedestrians and motorists, and 


eatened to ultimately choke the heart of the city, 

ere the quality of life was seriously impaired by traffic 
ngers, noise, smells, and other pollution sources. The 
blic adapted to implementation of traffic restraint 
asures, which were also supported openly by mer- 
ants. In fact, the phased scheduling of the program has 
en shortened at the request of local merchants, who 


nt additional streets completely closed to the auto- 
Dbile. 


€ current transportation policy is designed to strike a 
lance among the environment, the pedestrian, public 
nsport, the commercial vehicle, and the private car so 
at maximum freedom of movement is obtained. Priori- 
2s were established; safety, the environment, pedestrians, 
ublic transport development, and commercial needs were 
ked above the use of the private automobile. Subse- 
wently, an extensive set of traffic restraint and parking 
pntrol measures were adopted as part of the city’s trans- 
rtation plan. 


w Restraint Measures Were Used 


jven the range of conditions that brought about adop- 
n and implementation of traffic restraint measures, it 
predictable that actual measures would vary from type 
measure to intensity of its use. Measures range from 
e strategic location of parking facilities to the banning 
~ automobiles in selected downtown areas. Also, the 
le of the project varies from concentration on resi- 
ential street intersections to major areawide projects, 
«ch as the 65-acre pedestrian area implemented in 
logna. 

Automobile restraint measures implemented as part 

> the case studies are given in Table 1. The automobile 
straint programs generally use 3 basic techniques: 
striction of traffic in selected downtown business, 
sopping, and residential areas; parking control mea- 
ures; and provision of priority treatment for buses. 
‘ograms in business areas were supplemented by provi- 


sion of pedestrian-only areas and design of a goods move- 
ment delivery process. Other strategies seemed to reflect 
the more local needs of individual cities. 

One observation becomes clear in reviewing the pro- 
grams. Where land use controls are extensive, as in 
Sweden, efforts are placed on traffic strategies and on 
upgrading transit services. Zoning and similar plan en- 
forcements are carried out by departments other than 
transportation engineering. However, where land use is 
not a dominant element of the planning program, traffic 
restraints seem to be supplemented with parking con- 
trols and other land-use-related strategies. There is an 
implication for automobile restraint planning in the 
United States. Most individuals see a strong need for in- 
corporation of parking controls in order to develop ef- 
fective automobile restraints. The European experience 
has shown that there is another alternative: strengthen- 
ing of the local land use planning process. 

The presentation of material in the OECD conference 
proceedings contains many statements regarding imple- 
mentation of automobile restraint measures. The follow- 
ing few points, however, are emphasized throughout 
many of the case studies and should be considered in 
the design of automobile restraints in the United States. 


1. The psychological resistance of automobile drivers to 
leaving their cars at home and using public transport 
to go to work appears to be much lower than cited in 
publications. 

2. Implementation of programs is easier if merchants in 
the affected area are included from the outset in the 
design of automobile restraint measures. 

3. The design of any automobile-free system must be 
planned in conjunction with the urban goods delivery 
process. In the design of the goods delivery process, 
attention should be given to possible restraint on the 
use of trucks. 

4. Successful implementation of automobile restraints is 
dependent on significant improvements in transit levels 
of service. |In all case studies the travel time of buses 
was improved dramatically, and in some instances re- 
duced fares or non-fare programs were provided. 


Table 1. Automobile-restraint measures implemented in OECD case study cities. 
aaa aaa 


Measure Nottingham Besancon Munich Nagoya Singapore Bologna Uppsala 
Pedestrian area @ e e . 2 
Parking controls ® 6 t : . 
Park-and-ride lots ® - . 

Bus service improvement © “i a . . 
Bus priority lane t ® . : 
Residential street restrictions ® ® ® “ . 

Ban on through traffic A zs 

Provision of ring road . ; 
Signalization @ . a 

Land use controls a 

Automobile ownership restraints . i 

Staggered work hours . . a e 
Goods movement pians » a 


A supplemental TRB program offered U.S. planners 
the opportunity to further discuss case studies with local 
officials and planners. This program consisted of 3 teams 
who visited England, Sweden, and Germany. Each team 
conducted extensive interviews of local planners and re- 
ported to TRB on the transferability of the automobile 
restraint programs. 

The range of observations regarding the OECD case 
studies proved valuable because it provides comprehen- 
sive information on developing a program to control the 
use of the automobile in urban areas. It is expected that 
during the next few years enough contributions to plan- 
ning for the automobile will be accumulated to expand 
the information presented here in summary form. 


Transportation Planning Process Implications 


Incorporating automobile restraints into the U.S. trans- 
portation planning process has numerous implications. 
The objectives of the planning process must be carefully 
assessed, selected time frames emphasized, and additional 
institutional linkages created. The question ‘‘Why are we 
doing this?’’ must be repeated constantly because under- 
lying motivations will determine the entire program 
design. 

From information presented in the case studies, it be- 
came clear that many nations were advanced in the de- 
sign and implementation of automobile restraint pro- 
grams. Furthermore, many nations undertook extensive 
research on supporting measures such as land use con- 
trols and transit development and considered a range of 
impacts in evaluating implemented measures. 

During the site visit to Sweden much of the dialog be- 
tween the U.S. team and local planners focused on sub- 
ject areas where exchange of information would be 
valuable. These subject areas are described briefly below. 


1. The effect of transit fares on automobile ownership is 
being studied. Stockholm metropolitan area has a 
monthly transit pass that can be used for bus, rail 
rapid, or commuter rail service. This type of coordi- 
nated fare structure could likely be used in U.S. urban 
areas, where many technological systems compete for 
patronage. 

2. Planners are considering construction of a circum- 
ferential transit guideway around the Stockholm urban 
area. Although this option has generally been con- 
sidered impractical for U.S. areas because of low pa- 
tronage forecasts, monitoring of the Swedish experi- 
ence may indicate that transit is in fact a viable alterna- 
tive. 

3. Sweden is currently implementing a government policy 
of growth decentralization, and transportation is one 
public service to effect this policy. U.S. planners 
should monitor progress on this program to assess how 
land use controls and provision of transportation ser- 
vices were combined to implement the national growth 
policy. In addition, the feedback implications of 


planned decentralization on the transportation sector 
should be assessed. 

4. Swedish researchers have initiated an extensive pro- 
gram on energy issues. The effect of institutional ar- 
rangements on the use of energy is being studied, as is 
the impact of energy consumption on land use plan- 
ning. A more narrow focus is applied to goods move- 
ment where the energy requirements related to 
goods movement modes and facilities are being as- 
sessed. All of these projects would provide valuable 
information to U.S. planners. 


Transferability of Specific Projects 


All of the U.S. participants in the OECD conference felt 
that many of the measures could be transferred to the 
U.S. urban areas. As mentioned before, the need for 
local selectivity of measures was stressed, and some par- 
ticipants expressed reservations about selected measures. 
One delegate expressed the opinion that he felt that the 
United States was not ready for banning the automobile 
in downtown areas. Another delegate pointed out that 
in low-density areas, where less than 10 percent daily 
person work trips are oriented to the downtown, energy 
conservation would not be significant even with modal 
splits of 40 percent or higher. 

In general, however, the attitude toward transferability 
of projects was supportive, and the following projects 
were singled out for serious consideration as measures 
that could be implemented within a short time frame: 


1. Provision of priority treatment for buses through 
techniques such as priority lanes, priority signal sys- 
tems, short reserved bus lanes to enable transit vehi- 
cles to jump queues, and automobile-free bus transfer 
intersections; 

2. More extensive and innovative use of metering scheme: 
to distribute traffic queues more efficiently; 

3. Traffic bypass and cell schemes to reduce through 
traffic; and 

4. Comprehensive parking policies to efficiently manage 
existing spaces and control provision of additional 
parking. 


Additional programs such as automobile-free areas and 
pricing mechanisms to reduce usage of the automobile 
should be evaluated further before a broad recommenda-. 
tion for transferability can be made. 


Conclusion 


The OECD conference and test sites were valuable insofar 
as they provided a catalyst for the formation of a new 
TRB Task Force on Transportation Systems Resource 
Management to serve as acommon, continual informatior 
clearinghouse. The task force will conduct workshops 
and issue periodic updates on the state of the art in plan- 
ning for the automobile in urban areas. | 


PLANNING AND ADMINISTRATION 


ight Rail Transit 
lides Available 


“he complete set of slides on light rail transit, as shown 
the TRB Conference on Light Rail Transit in Philadel- 
hia in June 1975, is now available. The set of 169 
‘5-mm slides, which costs $70, can be obtained from Lee 
H. Rogers, 4909 St. Barnabas Road, S.E., Washington, 
ac 20031. 


merican and Canadian 
ew Light Rail Cars Compared 


“he United States and Canada have each developed a 
ew design of light rail vehicles (LRV). Although both 
pes of car are of modern design, there are important 
ifferences both in the cars and in the services for which 
ey are designed (Table 1). The U.S. vehicles, now in 
roduction, feature an articulated design intended to be 
essed in subway and surface operation in the Boston area 
‘nd in San Francisco. The Canadian design, about to go 
Ato production, is for conventional rigid-body cars in- 
=nded for traditional street service on Toronto’s busy 
»owntown streetcar lines. 

Both Canadian and U.S. designs feature resilient wheels, 
ir suspension, low noise levels, dc chopper control, and 
Nonomotor trucks. Both can also be made available in a 
»0-mph (112-km/h) top speed version for light rail rapid 
~ansit service. Both offer many features to provide 
menities for passengers and to improve operations. 

Both San Francisco’s MUNI and Boston’s MBTA plan 
D operate their cars in trains. The Toronto streetcar 
ersion of the Canadian design will also be capable of 
‘peration in trains. Design variations for the Canadian 
-RV include a 6-axle 75-ft (22.5-m) articulated model, 


and an 8-axle 100-ft (30-m) articulated model. All varia- 
tions can be arranged as single-ended or double-ended for 
control purposes. A key feature of both the San Francisco 
MUNI cars and the projected Canadian light rail vehicles 

is the capability of loading from high-level station plat- 
forms or from low-level street platforms. 

The U.S. cars are in production at the Boeing-Vertol 
plant in Philadelphia, and some of the first production 
cars have already been tested on the MBTA Green Line, 
in Boston’s Riverside area, and at the Transportation 
Test Center near Pueblo, Colorado. The Canadian design 
has been prepared by the Urban Transportation Develop- 
ment Corporation, but no announcement has been made 
about a choice of manufacturer. 

Perhaps even more important than the details of the 
vehicle are the basic concept and philosophy of light rail 
transit. LRT is distinguished by the following charac- 
teristics: overhead power collection (trolley pole or 
pantograph), lightweight electric vehicles with high-level 
or low-level boarding, standard railroad track for the 
guideway, speeds of up to 50 mph (80 km/h), and flexi- 
bility in planning, construction, and operation. 

LRT generally involves full subway operation in the 
congested central business district and private right-of- 
way or median operation elsewhere. LRT is generally 
considered to be significantly less expensive overall than 
full rapid transit, and both better and faster than buses. 
LRT vehicles produce no pollution and are not depen- 
dent on petroleum-based fuels. They are quiet in opera- 
tion, comfortable to ride, and free of traffic congestion. 
The presence of an operator in each car is reassuring to 
passengers. 

Overhead power collection, as opposed to a third rail, 
permits street crossings at grade and unfenced stations. 

It also permits operation at grade in malls and in pedes- 
trian areas, and street operation where it can be tolerated 
in uncongested suburban areas. Trippers on the overhead 


Table 1. Comparison of characteristics of Canadian and U.S. light rail vehicles. 


Characteristic 


Canadian, Toronto 


San Francisco 


Boston 


Intended service Streetcar Subway-surface Subway-surface 
Design style 2-truck 3-truck 3-truck 
Conventional Articulated Articulated 
Control ends Single ended Double ended Double ended 
Multiple-unit control for train operation Yes Yes Yes 
Length, ft 51 71 71 
Seating capacity 45 or 51 68 52 
Total capacity, includes standees 135 or 111 219 219 
Air conditioned No No Yes 
Noise levels, dBA 
Interior 65 65 65 
Exterior, 50 ft at 40 mph 80 80 
Exterior, 15 ft at 40 mph WS 
Power (nominal), Vdc 600 600 600 
Power collection Trolley pole Pantograph Pantograph 
Propulsion control dc chopper dc chopper dc chopper 
Motors per truck 1 1 1 
Powered axles 4 of 4 4o0f 6 4o0f 6 
Maximum speed, mph 50 50 50 
Acceleration rate, mph/sec 3.0 Sh Sel 
Braking rates, mph/sec 
Service SHs) 3.5 3.5 
Emergency 6to7 
Above 30 mph 4.0 4.0 
Below 30 mph 6.0 6.0 
Suspension 
Body Air cushion Air cushion Air cushion 
Truck Rubber-steel Rubber-steel Rubber-steel 
Wheels Resilient Resilient Resilient 
Cars ordered 200 100 175 
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wires provide an easy method of controlling traffic signals 
at street crossings. Stations can range from full subway, 
high-platform, controlled-access designs for high volumes 
to small slabs at the side of the tracks in suburban areas. 
Operation can range from full manual control to the most 
advanced automatic train control. The use of standard 
railroad track provides a simple, proven method of 

10 switching from one route to another. 


1 The Canadian light rail vehicle. 
2 The U.S. articulated car. 


DESIGN AND CONSTRUCTION 


ifteenth World Road Congress 
raws International Crowd to Mexico 


venty-eight countries sent representatives to the 
-ifteenth World Road Congress of the Permanent Inter- 
ational Association of Road Congresses (PIARC), held 
n Mexico City during October 1975. Attendance was 
reported as 2810 participants, 480 from Mexico. The 
argest foreign delegation came from France, with 350 
rticipants. 

Although the United States has not had an official 
jovernment agency membership in PIARC since World 
ar ||, the Transportation Research Board has been af- 
iliated with PLIARC for a number of years. Harry A. 
mith of the TRB staff attended the meeting in Mexico 
ity and was an invited participant in the conference ses- 
ion on restoration of the skid-resistant properties of 
avements. Other Transportation Research Board mem- 
rs in attendance included S. Corro C., D. W. Gwynn, 

. R. Hudson, W. E. Meyer, H. C. Michael, F. Moaven- 
deh, and G. K. Ray. 

The report of the Technical Committee on Slipperi- 
ess and Evenness contained a brief comment on the 
‘initiation of NCHRP Project 1-12(3), ‘’Requirements for 
ear-Resistant and Skid-Resistant Highway Pavement 
Surfaces,’’ and the report for the conference session 
mentioned above contained the results of a TRB survey 
f AASHTO members on current U.S. practices on 
restoration of pavement skid resistance. Harry Smith 
reported on the status and tentative findings of the 
NCHRP project during the conference session. Open- 
graded surface courses for reduction of accidents due to 
skidding on wet pavements are generally quite new out- 
side the United States, and consequently much interest 
was shown in this practice. 

On the other hand, much research has been conducted 
in European countries in improving the placement and 
| performance of aggregate seal coats to increase skid re- 
‘sistance. This should be of interest to highway agencies 
in this country. 

Other sessions were concerned with flexible pavements, 
rigid pavements, roads and motorways in relation to traf- 

fic requirements, roads and motorways in rural areas, 
urban roads, the road within the environment, economics, 

-and low-cost lightly trafficked roads. There was also a 
session on quality control of roadwork. Many prepared 
discussions, or ‘interventions’ as they were called at the 
congress, were presented at the sessions. 

In addition to the scheduled sessions, a number of 
technical committee meetings were held to review and 
discuss committee reports. During these less formal 
meetings, and between sessions, there was a considerable 
exchange of information and experience on many topics. 
Two particularly timely and popular subjects were the 
effect of studded tires on pavements and the influence of 
petroleum price increases and shortages on road programs. 


Workshop Held in IIlinois 
Materials and Energy in Construction 


Representatives from producers, associations, and depart- 
ments of transportation from 19 states and the District 
of Columbia participated in a Workshop on Optimizing 
the Use of Materials and Energy in Transportation Con- 
struction held November 12-14, 1975, at the Allerton 
Park campus of the University of Illinois. William B. 
Ledbetter, Texas A&M, was the workshop chairman. 

Five keynote speakers delivered formal papers. John 
J. McKetta, University of Texas, spoke on “Energy, Fact 
or Fiction’’; Melvin Chiogiochi, U.S. Energy Research 
and Development Administration, spoke on ‘‘Roadway 
Decision-Making and Implications for Energy Use: Some 
Economic Considerations’; Truman Jones and Charles 
Marek, Vulcan Materials Company, spoke on ‘The Ma- 
terials Crisis: To Be or Not to Be”; and Ival Cianchette, 
Cianbro Company, spoke on “The Contractor’s View on 
Optimizing Materials and Energy.”’ 

The working sessions were chaired by Woodrow J. 
Halstead, consulting engineer; John F. McLaughlin, 
Purdue University; Robert Schmidt, Illinois Department 
of Transportation; Lyndon Moore, New York State De- 
partment of Transportation; Jon Epps, Texas A&M 
University; Grant Allen, Arizona Department of Trans- 
portation; and John Beaton, consulting engineer. 

All aspects of roadway construction were examined 
with regard to energy requirements in standards and 
techniques of construction. The conclusions and rec- 
ommendations of the workshop were scheduled to be 
presented and discussed during the Transportation Re- 
search Board’s Annual Meeting in January 1976. 


OPERATION AND MAINTENANCE 


Enlightened Management Plus 
Research Findings Make Kansas 
Maintenance Programs Outstanding 


Visitors to the maintenance division of the Kansas De- 
partment of Transportation are immediately aware of a 
well-managed organization that thrives on innovation 
and the implementation of research findings derived 
from a strong in-house research capability and an inti- 
mate knowledge by its managers of the ongoing work of 
other organizations. 

This was the impression of Adrian G. Clary, TRB 
engineer of maintenance, who visited the facility on a 
recent Research Correlation Service (RCS) visit. The in- 
formation contained in his trip report shows that the 
Kansas maintenance staff are aware of, and make use of, 
information generated in RCS trips to other organiza- 
tions. The findings from the Kansas trip will, in turn, be 
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useful to others in the same field. This information dis- 
semination is one of the main reasons for the Research 
Correlation Service. 

During the last decade the Kansas maintenance organi- 
zation has improved the quality of pavement surfaces 
despite a steady reduction in unit labor hours and mate- 
rials usage and, at the same time, has raised employee 
productivity, instituted a more rational pavement traffic- 
marking program, and eliminated bridge deck deteriora- 
tion as a primary maintenance problem in the state. Cur- 
rent programs are directed toward the elimination of 
posted bridges and guardrail deficiencies and toward a 
decrease in maintenance equipment downtime. 

The development of the Kansas maintenance manage- 
ment system benefited from the experience of earlier 
systems elsewhere, but it was integrated carefully into 
the ongoing older system to minimize disruption. Arlan 
Hicks, assistant maintenance engineer, is largely responsi- 
ble for developing the system and is using his work as the 
subject of a doctoral dissertation at the University of 
Kansas. 

An important feature of the program is it provides a 
way to select outstanding superintendents and foremen 
for formal recognition. The management system records 
are scanned, and a limited number of foremen and 
superintendents with the highest productivity rate are 
selected for rank ordering by the division based on in- 
tangibles such as dealings with the public, quality of 
work, training of subordinates, and care of equipment. 

Work backlog is identified by inventory in the manage- 
ment system so that headquarters forces can assign a 
disproportionate amount of contract work in the divi- 
sion with the biggest backlog. For example, a division 
with an original work backlog of 7 years received addi- 
tional support and may be expected to drop down to a 
normal 3-year backlog as a result of this program. 

Carefully selected engineers commonly serve appren- 
ticeships in the state maintenance headquarters as key as- 
sistants responsible for major activities before they are 
promoted to key field positions such as division mainte- 
nance engineer or division engineer. Maintenance engi- 
neer LaRue Delp sets maintenance objectives, or pro- 
grams, that may extend as many as 5 years or more. A 
current program will, when completed, result in the elimi- 
nation of 300 narrow or otherwise inadequate posted 
bridges. A bridge crew has been established in each di- 
vision, and a portion of its work addresses this objective. 
To date, 100 bridges have been replaced. 

District superintendents and foremen do most of the 
speaking at district maintenance meetings. TRB engi- 
neer Clary attended a portion of the fall maintenance 
meeting of District 1 and was favorably impressed by the 
sophistication of the work on which they were reporting. 
Most speakers used slides to accompany their remarks. 
One superintendent showed complete understanding of 
the management system when he gave reasons for exceed- 
ing or failing to reach planned standards and did not in- 
dicate any fear of punitive action because a standard was 
not met. Another speaker discussed partial depth joint 


repairs for portland cement concrete pavements and 
mentioned an experiment he was conducting on use of a 
low-viscosity epoxy to “cement” D-cracked joint areas. 
He asked advice on whether the dowel bars should be 
removed during the repair. (Maintenance engineers in 
other states have reported that corroded dowel bars are a 
major source of trouble to them.) Participation of field 
personnel, a procedure also noted in past Research Corre- 
lation Service visits to Arizona, California, and Texas, 
provides a fine means for supervisors to test understand- 
ing of policies and procedures at the operations level. 
Another speaker described the installation of a ‘’multi- 
plate superspan”’ to replace a posted bridge. The con- 
tract with the pipe supplier called for backfill inspection, 
a potential trouble spot for an inexperienced crew. 

Assistant maintenance engineer Wade Culwell is pre- 
paring an MS thesis on his bituminous surface mainte- 
nance management system. It involves a careful sched- 
uling of inspections and program steps outlined on simple 
but well-thought-out flow diagrams to aid the project ) 
site selection process. Clary noted that some progress , 
had been made elsewhere, notably by the Construction 
Engineering Research Laboratory in providing a system 
of pavement appraisal for possible use by foremen. He 
will furnish information on such a system for considera- 
tion by Culwell, who has been invited to offer a paper to 
TRB when he completes the study. 

A “carrot and stick’’ approach is used in the program. 
Roads identified for treatment are inspected, and, if work 
is indicated, local crews set up work schedules to do pre- 
liminary work such as leveling and crack filling. Just prior 
to preparation of contract documents, the projects are 
again inspected and a contract for surfacing is let. Buta 
contract is not let unless it is ready. This procedure en- 
courages the crews to complete preparations in a timely 
manner and in accordance with their schedules. 

The research section and the maintenance organiza- 
tion have worked together well, most dramatically in 
finding solutions to the bridge deck problem. Kansas con- 
crete aggregates are poor, and bridge problems surfaced 
earlier than in many other states; as a result Kansas 
pioneered “‘dry-pack,’’ high-cement content, partial-depth 
bridge deck overlays, almost 15 years ago. Those early 
repairs are still performing well, and the bridge deck prob- 
lem has been reduced to relatively minor proportions. 
Concrete research, guided first by W. Stingley (now re- 
tired) and now by Carl Crumpton, is sophisticated. Cur- 
rent work addresses subjects such as removing chlorides 
from in situ concrete, using bronze screen instead of the. 
platinum used in Battelle’s experiment, and searching fOr 
materials to fill voids left after chlorides are removed. 
Test procedures under development to measure chloride 
content in situ should be a valuable maintenance tool in 
the future. 

Few state maintenance organizations operate in such a 
favorable administrative climate as in the Kansas organiza- 
tion. The state maintenance engineer conveys his views 
directly to legislative budget committees, supervises his 
equipment, operates under far-sighted administrators, 


perates an organization free of patronage problems, and 
as been in his position long enough (since 1961) to en- 
ble him to accomplish programs that simply cannot be 
One in shorter periods of time, particularly programs 
hat involve selecting, developing, and training mainte- 
ance managers from foremen to division engineers. 
-inally, Delp and Crumpton have routinely attended 
meetings of TRB, AASHTO, and other technical organ- 
zations, and this has permitted them to participate in 
he guidance of national programs and to benefit from 
interaction with their counterparts. 


RISNET Design Concepts Spelled Out 
by TRIS Committee 


he third report of the TRIS Committee, Design Con- 
ots for a National Network of Transportation Re- 

arch Information Services (TRISNET), updates and 
extends conclusions and recommendations that were pre- 
sented in the 1972 and 1973 reports of the committee. 
The new report is available from the National Technical 
Information Service, under the number PB 245 311/AS, 
| price $4.75 (hardbound) or $2.25 (microfilm). 

The book contains a general design for TRISNET in 
terms of 4 components, each containing one or more ele- 
ments. Elements of the first component are abstracting 
_and indexing services (AIS) that produce references to 

ongoing research projects, reports, articles, computer 
programs, data, and other types of information. 

Core services for the AlD component are the Trans- 
portation Research Board’s Highway Research |Informa- 
tion Service (HRIS), the Railroad Research Information 
Service (RRIS), the Maritime Research Information Ser- 
vice (MRIS), and a prospective Air Transportation Re- 
search Information Service (ATRIS). Associate services 
are those from which the core services receive abstracts, 
including the National Technical Information Service 
(NTIS), Engineering Index, Inc., (Ei), the International 
Road Research Documentation network (IRRD), and 
many others. 

On-line access to AIS references is provided by an on- 
line service (OLS) component that features the TRIS- 
ON-LINE data base. More information about this ser- 
vice is contained in the accompanying article in this 
section of Transportation Research News. 

A document delivery service (DDS) component con- 
sists of libraries and document centers that provide 
users with full-text documents whose references are 
carried by the AlS and OLS components. 

Core services for the DDS component are transpor- 
tation libraries such as those at the Northwestern Uni- 
versity Transportation Center (NUTC), the Institute 
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for Transportation and Traffic Engineering (ITTE), and 
the Technical Information Center of the Transportation 
Systems Center (TSC-TIC) at Cambridge, Massachusetts. 

The fourth TRISNET component is a communica- 
tions and coordination center (CCE) that has 3 elements: 
advisory committee, managers council, and secretariat. 

The advisory committee represents TRISNET spon- 
sors and users. It advises on issues that affect develop- 
ment and operation of TRISNET, and recommends 
ways and means to increase its effectiveness. The com- 
mittee is a successor to the TRIS Committee and will 
be chaired by George Krambles (Chicago Transit Author- 
ity). All 3 elements of the CCC are housed at the 
Transportation Research Board under contract to the 
Office of the Assistant Secretary for Systems Develop- 
ment and Technology, U.S. Department of Transporta- 
tion. 

The managers council consists of managers of AIS, 
OLS, and DDS elements. It defines and implements co- 
operative tasks that are necessary to network develop- 
ment. Two initial tasks of the managers council are to 
develop recommendations for TRISNET classification 
and indexing schemes and to develop plans for a proto- 
type document delivery service. 

The secretariat is a focal point for communications 
among TRISNET elements and with the user commu- 
nity at large. It consists of TRB staff members and 
has many functions, including the dissemination of a 
quarterly newsletter, TR/ISNET News. 

TRISNET sponsors are organizations that provide 
financial support for one or more elements of the AIS, 
OLS, DDS, and CCC components. For example, HRIS 
is sponsored by the Federal Highway Administration 
and by the state departments of highways and transpor- 
tation, RRIS is sponsored by the Federal Railroad Ad- 
ministration, MRIS is sponsored by the Maritime Ad- 
ministration, and ATRIS will be sponsored by the 
Federal Aviation Administration. 

TRISNET users include the network elements and 
sponsors and other units of federal, regional, state, 
and local governments, academic institutions, and 
businesses and industries. 

The general goal for TRISNET is to provide com- 
plete and economic access to all users of transporta- 
tion research information through the cooperation 
of TRISNET services and through the introduction 
of new services and products that match the needs 
and wants of users. 


TRIS On-Line System Demonstrated 
as Functional Operational System 
at AASHTO’s St. Louis Meeting 


More than 1000 people who attended the recent 
American Association of State Highway and Trans- 
portation Officials annual meeting in St. Louis, 
November 17-19, 1975, were provided an oppor- 
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tunity to witness the TRIS on-line system for in- 
stantaneous retrieval of transportation research in- 
formation. This system has been developed during 
the past 3 years with funds provided by the Office 
of the Assistant Secretary for Systems Development 
and Technology and the Federal Highway Adminis- 
tration of the U.S. Department of Transportation 
and the Transportation Research Board. The data 
base that is now on line contains thousands of re- 
search project summaries and publication abstracts 
that have been provided by the board’s Highway 
Research Information Service (HRIS). During the 
9 years of its operation, HRIS has provided the 
states with batch-mode file search service, current 
awareness printouts, and publications. Batch-mode 
file searches require from 1 to 2 weeks to compile 
responses to requests; through the use of on-line 
retrieval, the information seeker can interact di- 
rectly with the computer-stored transportation re- 
search information by use of a retrieval terminal. 
The TRIS on-line file contains more than 46,700 
records of documents that can be grouped as follows: 


Summaries of ongoing research projects 
being performed 
In the United States 5,600 
Outside the United States | 2a) 
Abstracts of research reports, technical 
papers, and journal articles published 
In the United States 33,500 
Outside the United States 6,250 


More than 18,000 of the records in the TRIS on-line 
file have been contributed by HRIS. Thus about 27 
percent of the total HRIS file of 67,000 document 
records is now available for on-line searching. It is 
planned that HRIS will continue to provide the TRIS 
on-line file with new information at an annual rate of 
about 3,300 U.S. and 1,500 non-U.S. ongoing research 
project summaries and about 4,000 abstracts of pub- 
lished works, 

TRIS on-line is now considered to be an operational 
system. Management of the on-line service has been as- 
signed to the Transportation Systems Center (TSC) of 
the U.S. Department of Transportation. Arrangements 


for new users or for continued use of TRIS on-line should 


be made with R. V. Giangrande, Chief of the Office of 


Technology Sharing, Transportation Systems Center 151, 


50 Broadway, Cambridge, Massachusetts 02142, tele- 
phone 617-494-2486. 

HRIS will continue to acquire, select, and store high- 
way transportation information and will continue to 
provide batch-mode file search service, current aware- 
ness printouts, and publications to users. In addition, 
HRIS will provide TSC selected document records for 
entry into the TRIS on-line data base file. In a recent 
memorandum the Associate Administrator for Re- 
search and Development of the Federal Highway Ad- 
ministration encouraged the states to use HRIS re- 


trieval, both batch-mode and on-line, in the planning 
and conduct of highway planning and research (HP&R) 
studies. 


NCHRP 


20 Synthesis Reports Planned; 
32 Already Published 


Transportation officials have long been aware of the need 
for a procedure to provide practitioners with condensed 
information on ongoing research and current practices in 
the field. The Transportation Research Board is attempt- 
ing to satisfy a part of this need with a report series, Syn- 
thesis of Highway Practice. These reports are prepared 
under the AASHTO-sponsored NCHRP Project 20-5, 
Synthesis of Existing Information Related to Highway 
Problems. 

Thirty-two of the synthesis reports have been pub- 
lished concerning a variety of subjects including bridge 
decks, traffic control, management, skid resistance, 
erosion control, rest areas, and studded tires. Work is 
currently under way on another 20 topics, and several 
are nearing publication. Work is expected to start on 
the following topics this year: 


Recycling highway materials 

Staffing for construction inspection and quality 
control 

Optimum design and use of highway shoulders 

Safe conduct of traffic through highway construc- 
tion and maintenance zones 

Precast concrete elements for highway and bridge 
construction 

Guidelines for state highway and transportation 
data storage and retrieval system 

Priority vehicle operations on city streets 

Maintenance equipment: management and selec- 
tion systems 

Open-graded friction course construction 

Photologging 

Durability of asphalts in mixtures 

Bituminous patching materials 


For each topic, an advisory panel consisting of 
practitioners, researchers, and authors aids in the iden- 
tification of potential writers for the synthesis reports, ~ 
reviews drafts, and assists in the preparation of the final* 
report. 

One facet of the synthesis effort that may not be com- 
pletely understood is the procedure for submitting topics. 
Any individual or any group may submit a topic (or 
topics) with a brief statement or discussion of the prob- 
lem. The proposed topics, which may be submitted at 
any time to the NCHRP Program Director, are then se- 
lected by the advisory committee for inclusion in the 
synthesis program. 


educing Asphalt 
vement Distress 


ne of the most common and most visible symptoms of 
phalt concrete pavement distress is cracking of the sur- 
ce course. Asphalt properties, subgrade support, en- 
ronmental conditions, and traffic loadings all influence 
e ability of the pavement to resist cracking. Premature 
acking, occurring at an early life or after less traffic has 
d the pavement than anticipated during design, is par- 
‘cularly troublesome. Considerable research has been 
irected toward development of mechanistic design pro- 
dures for flexible pavement that will reduce cracking 

d that can be applied to all locations, environments, 

d traffic loadings. 

A further step forward has been taken with the recent 
ard of a $200,000 contract by NCHRP to Woodwara- 
lyde Consultants, San Francisco. The project, desig- 
ted NCHRP Project 9-4A, Bayesian Analysis Methodol- 
y for Verifying Recommendations to Minimize Asphalt 
vement Distress, will take more than 2 years to com- 
lete. 

The generally accepted method of verifying the ability 
{0 predict asphalt pavement cracking has been to monitor 
rformance of in-service pavements or test roads and to 
se statistical analysis to evaluate the variables. Previous 
esearch conducted as NCHRP Project 9-4 indicates that 
this approach is not realistic for verification of the project 
“ecommendations because the cost, time, and scope re- 
uired for such a program to reach definitive conclusions 
uld be excessive. 


The Bayesian approach is suggested as an alternative 
for verification and updating of project recommenda- 
tions. Bayesian statistical concepts use the cumulative 
experience of engineers working on design, evaluation, 
construction, and maintenance of pavements and, in ad- 
dition, use laboratory data, field data, and analytical 
studies. The most important feature of this approach is 
that it can take information from all these sources and 
place it in a consistent and compatible format for use by 
highway engineers. New experience gained from observa- 
tion of field performance or test data can be combined 
with previous experience to arrive at an updated position 
with regard to the influence of the several variables of 
pavement performance. 

The researchers will prepare a plan for obtaining from 
experienced engineers the subjective information on fac- 
tors affecting distress of asphalt pavements and then im- 
plement the plan to collect the information in 2 regions 
of the United States. They will develop the framework 
for acquisition of data compatible with mechanistic 
models for asphalt pavements, collect field data on crack- 
ing from repetitive loading of pavements in the 2 regions 
in which the interviews were conducted, and complete 
the analysis by combining the data to illustrate the 
methodology. 


Evaluating Urban 
Public Transit Service 


Public transportation has traditionally been provided by 
fixed-route service and usually paid for by the passenger. 
Reduced patronage resulting largely from increased use 
of automobiles and higher operating costs has put 

many transit companies in a deficit position. Public 
concern about energy, environment, automobile depen- 
dency, and congestion has forced government agencies 
to underwrite transit deficits in most urban areas. These 
costs are rising sharply, and several questions have been 
raised: Just how much financial support is appropriate? 
What services are needed? How can these services best 
be provided? 

To answer these questions, NCHRP has entered into 
a contract with the Transportation Center of the Uni- 
versity of Tennessee. For the next 27 months, research- 
ers at the center will determine the nature of the relations 
among public transportation service, users, and the urban 
environment and will develop guidelines for use by 
decision makers in evaluating short-term (approximately 
5 years) alternative public transportation systems. The 
$480,000 contract is designated NCHRP 8-16. 

Recent small increases in ridership on public transit 
systems present problems because the increases generally 
occur at peak commuter times. The cost of supplying 
transit services at peak hours, when no additional ser- 
vices are needed during base periods, is extremely high. 

Commenting on this, a University of Tennessee spokes- 
man said, ‘’Because of the swiftness of this revenue base 
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change in public transit systems, urban public officials 
have been forced into making decisions with little or no 
relevant guidelines from which to identify and evaluate 
public transit alternatives with appropriate levels of 
service. There is a clear need for the development and 
dissemination of common criteria that public officials 
and transit managers alike may use to properly allocate 
urban transportation funds for maximum community 
benefit. If the role of public transportation is to be ex- 
panded to that of reducing the nation’s energy require- 
ments, reducing urban congestion and pollution, and im- 
proving the general quality of life in urban areas, the 
need for practical guidelines and appropriate community 
benefits measurement becomes critical.’ 


New Approach to 
Transportation Options 


Planning Environment Internationa! (a division of Alan 
M. Voorhees and Associates, Inc.) has been awarded a 
$300,000 contract by NCHRP to provide tested tech- 
niques for evaluating options in statewide transportation 
planning and programming. The study, designated 
NCHRP Project 8-18, will be completed by the end of 
February 1978. 

Evaluation techniques have traditionally been thought 
of in the context of plan evaluation (comparison of 
alternative system networks) or route evaluation (com- 
parison of locations for a given proposed facility). Al- 
though these evaluations and the techniques applied to 
them (such as user costs and benefits, balancing of travel 
demands assigned to a network with the capacity of the 
network, and, more recently, localized corridor impact 
analyses) may still be valid for certain planning needs, 
they suffer from a combination of large expenditures of 
time, high cost, extensive data requirements, and com- 
plex simulations. The techniques do not begin to cover 
the range of options that face today’s decision maker, 
nor do they lend themselves to a quick response. Trade- 
offs and choices must be made from among a range of 
options and values not previously considered. These 
issues include new environmental concerns, changes in 
social equity concerns, major decreases in available 
revenue, increases in costs due to inflation, unified trans- 
portation funds and multimodal financial programming, 
increases in energy shortages and costs, public interest in 
pricing mechanisms, such as tolls and fares, to influence 
travel, and federal interest in low-capital options. 

Among the issues under close scrutiny today are sub- 
sidies of the transportation needs of the elderly, students, 
and handicapped people; public transportation in rural 
areas, state transit operating subsidies; public acquisition 
of airports, railroads, and other rights-of-way; funds for 
maintenance versus capital investments; subsidy of air 
commuter and air taxi service; rail service versus highway 
construction; impact analysis (air, water, noise, energy, 
social, economics, land use); funding mechanisms (bond- 


ing versus revenue financing); and practical considera- 
tions of new technology. 

The transportation planning methodologies resulting 
from the NCHRP research program are expected to be 
policy sensitive, allowing the testing and evaluating of 
options in a fashion that will provide timely results for 
decision making. Research will focus on reasonable-cost, 
sketch-planning techniques having an application to issues 
of statewide transportation planning as part of the pro- 
gramming process. 


Skidding in the Rain: 
Accident Solutions Sought 


The factors influencing accidents on streets and highways 
are many and varied. Vehicles, drivers, traffic, weather, 
roadway geometry, and pavement surface characteristics | 
are involved. Accidents, for whatever cause, can result in | 
death, physical and emotional suffering, and costly prop- : 
erty damage. One of the areas in which extensive research | 
continues to be conducted is in the influence of pavement | 
skid resistance on wet-weather accident rates. A further 
step toward alleviating this problem has been taken with 
the recent signing of a $200,000 contract between NCHRP 
and the Ohio Department of Transportation. The re- 
search contract, designated NCHRP Project 1-12A, Wet- 
Weather Skidding Accident Reductions at Intersections, 
calls for the Ohio researchers to examine methods of de- 
termining vehicular longitudinal acceleration forces and 

to relate those forces to the incidence of vehicle skidding 
on wet pavement. 

The study is a refinement and field validation of the 
findings resulting from an earlier NCHRP project, which 
indicates that longitudinal acceleration can be used to 
predict the relative traffic demand for tire-pavement 
interface friction at braking sites. Skid resistance require- 
ments can then be established based on the actual traffic 
needs at each particular site. 


The researchers will first seek to improve, refine, and 
mplify the data collection system developed under 
CHRP Project 1-12, concentrating on improving the 
rvice durability of the apparatus under heavy traffic 
d in bad weather. They will calibrate the improved 
ta collection system by conducting field tests using 
celerometers installed in automobiles and by compar- 
le direct methods. 

They will then conduct field studies under dry- and 
t-weather conditions to determine the relations among 
ngitudinal acceleration values, traffic conflicts, and 
equency of skidding events. Finally, they will prepare 
procedural manual for implementation of the system, 
cluding detailed descriptions of the equipment, mea- 
rements, analyses, and limitations. 

The project is expected to be completed by Septem- 
r 1977. 


w Approach to Environmental 
|mpact Methods Sought by Cornell 


ince the passage of the National Environmental Policy 
ct of 1969 and other legislation spurred by growing en- 
ironmental concerns, researchers have sought ways to 
asure environmental impact practically and meaning- 
rully. So many disciplines are involved in large projects, 
ch as a typical transportation facility, that assessment 
as proved to be difficult. NCHRP recognizes a need for 
comprehensive approach to environmental impact as- 
ssment, a multidisciplinary approach that embraces a 
ide array of physical, natural, and social science con- 
Derns and is capable of dealing with the extensive net- 
works of interactions that constitute the environment of 
any project. 

Accordingly, NCHRP has awarded a $25,000 contract 
to Cornell University to identify and describe programs 
of research that are currently being undertaken or have 
been completed and that use the energy flow concept to 
measure impact of man-made changes in the ecosystem. 
The study, designated NCHRP Project 20-11A, will be 
completed by May 31, 1976. 

Based on the precept that all actions require an energy 
investment, the energy-flow concept provides a means of 
evaluating processes according to the nature of their use 
of energy. So energy starting in one form can be followed 
through a network of processes, changing form as it pro- 
ceeds. If energy-flow principles are understood, even 
complex interactions can be modeled, according to ex- 
perts at the Cornell University Center for Environmental 
Quality Management, where the research will be con- 
ducted. 

As an example of the energy-flow concept, Cornell 
researchers state, ‘’The inputs and outputs of both a 
forest system and an urban system can be measured in 
comparable energy units. The forest system receives 
energy from the sun and from materials flowing into and 
through the forest; it uses that energy to maintain itself 


and to produce energy in the form of plant and animal 
materials, which therefore represent measurable energy 
investments. An urban system, created by human design, 
uses energy of a different quality from capital supplies of 
fossil fuels as well as from renewable sources; it also re- 
ceives goods and services, or dollars, each of which rep- 
resents a measurable energy investment. The urban com- 
munity uses all these energy supplies to maintain itself 
and to produce energy in the form of more goods and 
services, dollars, and people. With energy as the standard 
of measurement, it is possible to include the values of 
both human settlement activities and natural system ac- 
tivities in the same analysis of any man-environment 
system.” 

The researchers will examine current and completed 
research programs in the field of environmental impact 
assessment, single out programs to which the energy-flow 
concept has been applied, and compile the findings in a 
final report to NCHRP. 


New Guide for 
Transportation Decisions 


A new report published by the Transportation Research 
Board presents an integrated approach for systematically 
incorporating social, economic, and environmental fac- 
tors into transportation planning and decision making. 
The report is of special value to professionals who par- 
ticipate in system and project development and to trans- 
portation administrators who will benefit from the sec- 
tions of the report covering a number of policy and in- 
stitutional implications associated with implementation 
of the procedural recommendations. NCHRP Report 
156, Transportation Decision-Making: A Guide to Social 
and Environmental Considerations, was developed by re- 
searchers at the Massachusetts Institute of Technology 
to transmit the findings of NCHRP Project 8-8(3). 

In an earlier phase of the study, MIT prepared a study 
design that served as the working plan to provide solu- 
tions to meet the need for a pragmatic approach to the 
problem. The phase reported on in NCHRP Report 156 
included (a) working with the selected state highway 
departments to implement the proposed approach and 
adapt it to specific situations; (b) extending the ap- 
proach for use in planning at the metropolitan area, 
statewide multimodal, and systems levels; (c) extending, 
testing, and refining the techniques set forth in the pro- 
cedural guide developed earlier; and (d) revising the 
procedural guide to reflect the additional knowledge. 

The approach developed by the MIT group recognizes 
and considers the following 10 elements basic to the con- 
sideration of environmental and social values in transpor- 
tation planning: differential effects, community values, 
community interaction, evaluation and reporting, con- 
sideration of alternatives, identification of impacts and 
affected interests, process management, interrelation of 
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system and process planning, institutional arrangements 
and decision making, and implementation. 

The report describes these elements and then discusses 
specific techniques for incorporating them in the trans- 
portation planning process. Some procedures are already 
standard practice in some agencies. Others have been 
recommended in published literature or were suggested 
in discussions with federal or state highway officials. 

NCHRP Report 156 is closely related to the require- 
ments of the process guidelines listed in Federal Highway 
Administration Policy and Procedure Memorandum 90-4 
and is structured to assist in the revision and implementa- 
tion of action plans. The discussion of the 10 elements 
roughly parallels the FHWA PPM in scope and level of de- 
tail. The remaining sections of the report correspond in 
many ways to the content of an action plan. 

NCHRP Report 156 costs $7.20 and is available from 
the Transportation Research Board. 


Scrap Tires and Waste Materials 
Tested for Use in Crash Barriers 


Many potentially dangerous fixed objects along highways 
cannot be moved conveniently or adapted to break on im- 
pact. Protective crash cushions or impact attenuators of 
various types have been developed and used in recent 
years to reduce the severity of accidents that take place 

at such locations. To combine reduction of accidents 
with the useful employment of waste material such as 


scrap tires, NCHRP contracted with the Texas Transpor- 
tation Institute of Texas A&M University to test crash 
cushions made of these materials. The report of the re- 
search, which was designated NCHRP Project 20-7, Task 
G, has now been published as NCHRP Report 157, Crash 
Cushions of Waste Materials. \t is available from the 
Transportation Research Board at a cost of $4.80. 

Previous research and experience led to the establish- 
ment by the Federal Highway Administration of certain 
criteria for use in evaluating the serviceability of crash 
cushions. These criteria require a crash cushion to be 
capable of slowing 2,000 to 4,500-Ib (907 to 2041-kg) 
vehicles at an average deceleration of not more than 12g 
at impact speeds as high as 60 mph (97 km/h) without 
allowing the vehicle to hit or penetrate the protected 
roadside hazard. Performance of the designs considered 
in the NCHRP study was evaluated for compliance with 
these criteria. 

The research produced a design that is a modified 
version of a concept originated by Goodyear Tire and 
Rubber Company and that should serve adequately at » 
selected locations. Six full-scale crash tests were made at 
the Texas Transportation Institute in developing the de- 
sign. A high rebound of free-wheeling vehicles as used 
in the tests suggests that the design should not be used 
where impacting vehicles could be returned to the traffic 
stream. In addition, a frontal area softer than that used 
in the designs tested appears desirable to reduce the 
hard initial impact of light vehicles. A method for soft- 


ening this area is proposed in the report, but has not 
been tested. 


A design for acrash cushion that is constructed of stacks 

f tires containing sand and supported on round card- 
ard cartons to place the center of gravity of the stacks 
t the right location for impact was also produced and 
ubjected to 2 full-scale crash tests. This system can be 
uilt at low cost and should serve adequately where tires 
nd sand scattered by an impacting vehicle will not enter 
he traffic stream. The feasibility of obtaining satisfac- 
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lest German Machine Offers 
Instant Face-Lift for Rutted Pavements 


rooves, ruts, and surface indentations on asphalt pave- 
ents, caused by high summer temperatures, high axle 
ressures (especially on long hill stretches), and powerful 
raking pressures, can create hazards through loss of 
teering control, hydroplaning in wet weather, and vehicle 
lamage. 

Several methods of restoring pavements to their origi- 
mal profile are in use today. One of the latest methods to 
be used in the United States originated in West Germany 
with the manufacture of milling machines that can re- 
move the existing surface of an asphalt highway to a 
depth of 5 in. (12.7 cm) and a width of 25 ft (76.2 cm) 
‘in one pass, leaving a smooth, skid-resistant surface ready 
‘to be put back in service. More than 90 of these Wirtgen 
‘Corporation machines are in use throughout the world, 
but their introduction into the United States was rela- 
tively recent. One machine was used in New Jersey in 
1974, and 4 are now in service, generally in the New 
England and mid-Atlantic states. 

The machines, which are equipped with infrared 
heat to prevent air pollution, can process up to 20,000 
yd? (16 723 m2) of pavement in one day. They have 3 
basic methods of operation: (a) The damaged road sur- 
face can be planed off and opened to traffic immediately 
(the planed surface is suitable for use without further 
work, except cleaning, because the base particles are 
sliced cleanly, not ripped from the asphalt); (b) the new 
surface can be overlaid if desired; and (c) only a fraction 
of an inch need be removed from the old surface to re- 
store its antiskid properties. 

Before the surface is milled, it is preheated lightly to 
allow the machine to operate in any weather conditions 
and temperatures and to reduce dust problems to a mini- 
mum. The machine is sufficiently quiet to be usable in 
cities and at night. 


1 The asphalt milling machine, seen here opera ting on an 
airport runway, is capable of milling up to 5 in. (12.7 cm) 
deep and 25 ft (76.2 cm) wide in one pass. 


2 Hollows in this New Jersey pavement could cause h ydro- 
planing in wet weather. Alternatives to milling were a 
leveling course and top overlay resulting in a higher road- 
way, less bridge clearance, and a lower barrier curb. 


3 The road surface after milling proved to be skid 
resistant and smooth riding. 
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The actual milling of the pavement surface is per- 
formed by rotating cutting heads. Each head has 4 cutting 
edges so that a new edge can be rotated into place as 
another wears down. A set of heads last for 16 hours of 
operation. The profile of the cutting is determined by a 
series of casters that run on a reference line. The casters 
can be extended to 10 ft (30.5 cm) to get a good refer- 
ence line and avoid undulations. 

The machine has special applications in removing old 
asphalt pavement from tunnel floors or from roadways 
under bridges where additional overlaying would cause 
vertical clearance problems. It is also applicable to re- 
moving old asphalt from bridge decks to reduce dead 
load before an overlay is placed, to removing wheel ruts 
and undulations from existing asphalt pavement where 
overlaying is not necessary, and to restoring curb height 
and drainage on streets that have had numerous overlays. 

Further information may be obtained from Asphalt 
Milling, Wirtgen Corporation, Post Office Box 473, 
Ridgefield, New Jersey 07657. 


Steel-Formed, Sealed Bridge Decks 
Proved Durable in Pennsylvania State Test 


Permanent steel forms for bridges have distinct advan- 
tages over those made from removable plywood. Since 
they are placed quickly and need not be removed, they 
speed construction and thus cut labor costs. They are 
installed from the top of the structure and remain in 
place, adding to the safety of the bridge workers. 

Some highway officials have voiced certain apprehen- 
sions, however: Perhaps steel forms will trap moisture 
that might contribute to freeze-thaw damage, especially 
if the riding surface is waterproofed. Perhaps superficial 
corrosion will provide an unsightly appearance. Under- 
side concrete may be difficult to inspect. 

Researchers at Pennsylvania State University Depart- 
ment of Civil Engineering have now completed a 2-year 
research project that answers these questions. By com- 
bining laboratory analysis with visual inspection of 
bridges in New York, New Jersey, and Pennsylvania, 
some as many as 13 years old, they have reached a num- 
ber of conclusions. 

1. Steel-formed bridge decks, with or without surface 
sealing, as old as 13 years, are no more prone to freeze- 
thaw deterioration than wood-formed decks or steel- 
formed decks without membranes. 

2. In carefully controlled laboratory tests, steel- 
formed deck slabs behaved no differently in freeze-thaw 
testing than wood-formed decks. 

3. Although separation of the steel forms from the 
concrete occurs in some cases, it apparently has no ef- 
fect on the durability of either the deck or the forms. 

4. Form corrosion is generally not a problem where 
deck design provides proper drainage from the deck sur- 
face to prevent contact with the forms. 


The researchers concluded that, since the steel- 
formed, sealed bridge decks significantly retard the most 
prevalent form of cracking (transverse cracking) by ap- 
proximately 50 percent, they provide a significant ad- 
vantage. 

A paper on the test project was scheduled for presen- 
tation at the 1976 Annual Meeting of the Transportation 
Research Board. Copies of the 153-page research report, 
Durability of Steel-Formed, Sealed Bridge Decks, by 
Philip D. Cady and John B. Renton, are available free as 
long as the supply lasts from the Sheet Committees, 
American Iron and Steel Institute, 1000 Sixteenth Street, 
N.W., Washington, D.C. 20036. 


New Mulch Binder Developed 
for Soil Erosion Control 


Soil erosion control is a continuing problem for high- : 
way engineers. Cut slopes and fills leave surfaces that 
make revegetation difficult because they do not retain | 
enough moisture for grasses and plants to become 
established. 

To assist in overcoming this problem, a mulch binder 
has been developed by Dow Chemical U.S.A. This 
patented synthetic polymer dispersion is claimed to have 
high tack strength, rain resistance, and stability under 
ultraviolet light. 

A series of extensive field tests showed that ap- 
plications of 150 Ib/acre (17 kg/km?) of latex solids, 
diluted to 400 gal (1514 liters), were effective and eco- 
nomical. The straw had been spread at a rate of 2% tons/ 
acre (567 kg/km?). When the Dow mulch tackifier was 
spread on this straw at the recommended rate, the results 
were similar to those displayed by asphalt. However, the 


A hydroseeder is used to apply 
the new mulch binder over straw 
mulch previously applied to a 
slope in Michigan. 


ckifier is without the potential fire or explosion hazard 
asphalt during storage and application. Applied at 
bient temperatures, it is also cleaner than asphalt. In 
dition to straw, the tackifier can be used with other 
ulches. 

Several different types of equipment were used for 
Id testing the new mulch binder, including hydroseed- 
rs, mulch choppers equipped with asphalt spraying at- 
achments, and recirculating tankers equipped with 
lumps and nozzles. Overspraying onto predeposited 
ulches, such as straw, has proved to be the most prac- 
! al application method to date, providing better cover- 
e control. In addition, larger tanks can be used, which 
ake more rapid coverage of the mulched areas possi- 
le. 

The testing program showed that the mulch binder, 
signated by Dow as XFS 4163-L, performed best in 
y weather, since effective binding requires water evap- 
ation. Typical drying time is 2 to 6 hours, depending 
humidity. 

Cleanup of the application equipment is simple, re- 
iring only rinsing with water containing a small amount 
detergent. While laboratory tests show that the bind- 
“s 2 components (a synthetic polymer emulsion and a 
odifying agent) have a low order of toxicity, care 
nould be taken in disposal of the mulch binder resid- 
wals. 

More details on the XFS 4163-L binder can be ob- 
ined from the Dow Chemical Company, Midland, 
ichigan 48640. 
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=ngland’s Transportation System 
Keeping the Londoners Moving 


Russian-built hydrofoils flashing along the surface of the 
“hames in the shadow of the Houses of Parliament and 
scotland Yard? Driverless subway trains, monitored by 
tlosed circuit television, gliding silently under the streets 
rodden by Sherlock Holmes and Charles Dickens? The 
ttatue of Eros, abandoned by the flower sellers who once 
hronged its base, gazing across the aluminum barriers 
‘nd guardrails controlling traffic around Piccadilly Circus? 
Shosts of London’s clubmen and Cockney pearly kings 
nay shudder at these sights, but they represent a contin- 
aing program to keep traffic moving and serve commuters 
9 England's capital city. 

London has always had one of the best public trans- 
s0rtation systems in the world. The London area has 
ne railroad station for every square mile. Bus routes 
over more than 1,670 miles (2688 km), with 16,000 
tops and 6,500 buses. London Transport railways, in- 
-luding the Underground System, cover 252 miles (406 
-m) with 279 stations. Nearly 8 million people live 


rie HAST MADE. 
sri THE BEST MADE 


Although London’s famous red 
double-decker buses still operate, 
the streetcars, or trams, are gone 
from the streets. The electrical 
system in the area shown here was 
underground, although the trams 
are equipped with overhead 
pickup arms for operation with 
conventional wires. 


within the greater London region, and to serve their 
needs and cater to more than 2,000 million passenger 
journeys a year, London Transport employs 57,000 
people. It is the largest urban passenger transportation 
organization in the world. 

A quarter of a century ago, London Transport'’s fleet 
included double-decked streetcars and electrically 
powered trolley buses. The streetcars, or trams, were 
scrapped between 1950 and 1952, and the 1600 trolley 
buses were phased out a decade later. Changes occurring 
during this period were more than technical; the social 
picture was beginning to change. In 1950 one family in 
7 owned 1 or more cars. Now, with real incomes averag- 
ing nearly twice as much as they did at the end of the 
Second World War, 4 British families in every 7 own 1 or 
more cars, and the number is steadily growing. 

The use of buses has halved since 1950. The railways 
carry nearly as many people as they did then, but travel 
is concentrated more in peak periods. Road traffic has 
been increasing by about 5 percent annually and is stil! 
growing, except in central London, where it has been 
restrained. 

How is the Greater London Council coping with traffic 
congestion in the center of the city? Part of the solution 
lies in restriction of parking spaces adjoining new build- 
ings. ‘“The old standard for parking was 1 space for every 
2,000 ft2 (199 m2) of office or commercial space,’” says 
David Bayliss, chief transportation planner in GLC’s De- 
partment of Planning and Transportation. “Now new 
businesses are restricted to one parking space for every 
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1 Oxford Street, London’s 
main shopping street, is open | 
only to buses and taxis. Before 
the restriction went into effect, — 
traffic frequently took an hour 
to move a mile along Oxford 
Street. 


2 The Victoria Line, com- 
pleted in 1972, is the most 
recent link in the London | 
Underground System. In- 
corporating automatic train 
operation, automatic ticket 
issue and control, and closed 
circuit television, the Vic- 
toria Line is one of the most 
highly automated and tech- 
nically advanced underground 
railways in the world. 


3 A vehicle-removal wagon 
demonstrates a method of re- 
moving locked illegally parked 
cars without touching any- 
thing but the tires. Concept 
was initiated because of com- 
plaints of damage caused by 
conventional methods of 
entering and towing cars. 


4 A passenger hails a mini- 
bus in one of London’s sub- 
urbs. Small buses can operate 
on narrow streets where con- 
ventional buses do not fit. 


5 Traffic congestion in 
Dinpnadi sh, 
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7 A 6-lane elevated highway, 
or “flyover,”” connects Central 
London to the motorway sys- 
tem in the northern suburbs. 


2 The River Thames is London’s 
oldest thoroughfare, and research 
continues in possible commuter 
methods using the river. This 
Russian-built hydrofoil craft under- 
went tests, but is limited in full- 
speed operation because of bends 
in the river. 


12,000 ft? (1115 mic} Voluntary conversions of existing 
spaces have not been too successful, because the space 
isn't really suitable for any other use, but we have had 2 
or 3 voluntary conversions.”’ 

There are 30,000 privately controlled parking spaces 
in London, in addition to 20,000 parking meters. The 
Greater London Council controls parking in the 40-mile? 
(104-km?) Inner London Parking Area (ILPA) and has 
dramatically reduced the amount of uncontrolled park- 
ing available on the street. In 1962, soon after the first 
meters were introduced, 48,000 cars could park at the 
curbside without restriction. Now only 4,000 cars can 
do this. 

Possible methods to restrict automobile use in central 
London have been under study by a group of experts 
from the Greater London Council, the Department of the 
Environment, the Metropolitan Police, and the London 
Boroughs Association. Their recent report says, ‘’Through 
control of parking, the number of cars parked on the 
streets of central London has fallen by nearly half, and 
the quality of the environment and the flow of traffic 
have improved accordingly. But parking control is not 
an ideal restraint method. First, although denying persons 
parking places in a congested area will prevent them from 
driving into an area, it will not prevent them from driv- 
ing through it. Indeed it is likely that, as the amount of 
traffic terminating in central London decreases through 
the effect of parking controls, the roads freed of this 
type of traffic merely fill up again with through traffic. 

“Some new and additional method of restraint is 
therefore required if congestion and the other damaging 
effects of traffic are to be tackled effectively. Various 
methods have been proposed. Road pricing is one; a 
gasoline tax of different rates for different areas is 
another; physical restraint, where traffic lanes or even 
whole roads are closed to general traffic, is a third. All 
of these are possible—indeed physical restraint is already 
used to a small extent. But the method that, on the face 
of it, shows most promise of being able to meet the aim 
is supplementary licensing. This isa method that would 
require a vehicle to have a special license to permit its 
use in congested areas at specified times.” 
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The supplementary licensing scheme, which is still 
under study but which could go into effect as early as 
1977, subject to the necessary legislation, would prob- 
ably require drivers wishing to enter an 8-mile2 (21-km 
area in central London between 8:00 a.m. and 6:00 p.m. 
on weekdays to pay a daily fee of between $1.25 and 
$2.00 (exclusive of parking costs).. Buses, taxis, motor- 
cycles, and vehicles operated by disabled drivers would 
be excluded. 

GLC officials realize that the commuters must be 
given attractive alternatives if they are deprived of the 
use of their cars, and a continuing program of upgrading 
bus and train service is under way. In recent years re- 
liability and frequency of bus services have declined, but, 
according to GLC sources, services have not been reduced 
as much as the number of passengers. In 1974 it was 
possible to run only about 84 percent of the scheduled 
services, but passenger journeys declined by nearly a mil- 
lion a day during a 10-year period. Journeys by Under- 
ground have increased slightly during the last 10 years, 
but the service encountered particular difficulties in 1974 
when it was possible to run only 85 percent of the sched- 
uled services. 

Much of the problem lies in shortage of staff. In 
1974 there was a shortage of 3,500 bus personnel and 
275 motormen and guards on the Underground. These 
jobs are not well paid, and the hours are antisocial. The 
drift of population to the suburbs further complicates 
the shortage. Coupled with the use of antiquated vehi- 
cles, the unreliability of service has caused much of the 
switch to private cars. 

The Greater London Council, London Transport, and 
British Railways are pressing the government to raise 
wages enough to build and keep an adequate labor force. 
Accompanying higher wages would be recognized fringe 
benefits such as special payments for work outside the 
usual hours, higher pensions, provision of housing, travel 
concessions, and bonus payments. There should be greater 
flexibility in the use of labor, including employment of 
women in grades previously restricted to men, say the 
recommendations. 

The reliability of buses has been seriously affected by 
the conditions of the roads. The GLC has adopted a 
number of measures to reverse these trends, including 
bus lanes, reserved bus streets, and relocation of bus 
stops. 

There are currently 70 exclusive bus lanes in London, 
totaling more than 43 miles. Most of these are very short, 
featuring a ‘‘queue-jumping” system, where the bus 
travels up the curb lane and reaches the next set of traffic 
lights ahead of the private vehicles, which wait about 30 
yd (27 m) back from the signal. 

Road improvements are necessarily of this type, says 
David Bayliss. “Our program is evolutionary rather than 
revolutionary,’’ he adds. He sees little chance of any 
major road program in the next 2 decades. Plans for an 
inner and outer ring road circling London at different 
distances from the center have been shelved. They should 
have been completed in the early 1980s, but a change in 
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administration and a 2-year public hearing at which 
28,000 witnesses testified bogged down the project com- — 
pletely. 

Demand-responsive bus service has gone into effect in 
selected areas of London, beginning in suburban Golders 
Green. ‘‘It is highly regarded, but expensive,”” comments — 
Bayliss. 

Minibuses have also taken public transportation where 
it could not go before because of the narrow streets 
found not only in the central city but in suburban resi- 
dential areas. These minibuses are operated by retired 
people, who are performing a valuable service. Slightly 
larger 26-seat buses are on order to supplement the ser- 
vice. 

Double-decked buses travel Oxford Street, London’s 
main shopping street, which has been ‘‘semipedestrian- 
ized.’’ Only buses and taxis are permitted on the street, 
where previously traffic could take an hour to travel the 
mile from Oxford Circus to Tottenham Court Road. Five 
similar schemes are contemplated at the moment. 

The first London underground train ran in 1863, ina 
4-mile-long (6-km) tunnel between Paddington and Far- 
ringdon Street. More than a century later, 8 lines cover 
241 miles (888 km). New lines and extensions will soon 
connect central London to Heathrow Airport, to New 
Cross, and to Hainault. These new lines will incorporate 
the latest automatic train operation and ticket issue facili- 
ties such as are used on the Victoria Line, completed in 
1972. 

“We don’t need a driver on the Victoria Line,”’ says 
Bayliss, ‘‘but we have an operator who opens and closes 
the doors and keeps an eye on things. We want to have 
at least 10 years monitoring before going fully auto- 
mated.”’ 

London’s oldest highway is still the River Thames, 
and it is used by about 4 million people a year between 
Westminster and Greenwich. By far the greatest part of 
these journeys are pleasure trips, made mostly by visiters 
to London. 

Possibilities of passenger commuter service on the 
Thames have been under continuing study. Tests of a 
Russian-built hydrofoil were generally successful, but the 
full performance of the craft was not realized because of 
the winding course of the river. The Greater London 
Council has recently bought 6 major landing piers from 
the Port of London Authority with a view to upgrading 
tourist and general traffic on the Thames. 


ansportation: 
o Pays? Who Benefits? 
sks C. Kenneth Orski, 
TA Associate Head 


»veloping a rational framework for a national urban 
insportation policy has been the task of C. Kenneth 

ski since he became associate administrator for policy 
od program development for the Urban Mass Transporta- 
»n Administration in May 1974. 

Two central issues are likely to dominate the transpor- 
tion policy debate in the years ahead, Orski believes. 
1e first is equity: Who is to pay and who is to benefit 
om transportation investment? How are the competing 
cerests of the various claimant groups to be reconciled? 
ae second issue is the impact of transportation growth. 
ow should the public desire for greater mobility and 
ansportation convenience be balanced against the need 

conserve scarce resources, promote energy efficient 
nd use patterns, and preserve environmental quality? 

The equity issue transcends the narrow question of 
nether user fees or general revenue should constitute 
= main source of support for urban public transporta- 
on. “We are rapidly coming to a consensus that public 
ansportation is an essential public service and, like 
her public services such as police and fire protection, 
nitation, health, and education, is entitled to support 
it of general tax revenues,’’ says Orski. But, he adds, 
Ne have not yet developed adequate mechanisms and 
ocedures to ensure a fair allocation of the benefits and 
sts of public investment in urban transportation.” 

In these days of increasing pluralism, Orski feels, we 
ust look for answers beyond the strictures of economic 
alysis. There is no single overriding public interest in 
ansportation, but rather a multiplicity of communities 

interest: the interests of transit-dependent users, non- 
ers, transit operators, those directly exposed to the un- 
sirable effects of transportation activities, and the 
smmunity at large. Consideration of the various sets of 


values involved has fundamentally modified the way we 
assess transportation effectiveness, Orski believes. 

Today the best design tor a transportation investment 
is no longer necessarily the one that is the least costly or 
that produces the biggest overall travel time savings. 
Rather, it is that design that reconciles most effectively 
the competing interests of the various groups and in- 
terests affected by the proposed investment. For the 
federal urban transportation policy, the cardinal objec- 
tive has thus become the achievement of an effective 
national consensus on a program that is workable, fair, 
and desirable, respecting the needs of both rural and 
urban populations, of suburban communities and central 
cities, of commuters and local residents, of transit de- 
pendents and transit independents. 

How are we to reconcile our desire for mobility with 
the need to conserve energy and protect the environ- 
ment? Orski says, ‘’The solution, | suspect, lies in a 
more rational and balanced approach to the use of the 
automobile. | am fully aware that for many purposes 
there is simply no adequate substitute for the car. But 
we have allowed the automobile to dominate our lives 
and to shape our cities without asking ourselves what we 
really want out of all this instant mobility and what price 
we have to pay for it. What we must do is restore some 
balance to our perspective and learn to subordinate the 
automobile to our larger purposes rather than blindly to 
allow it to shape our whole existence.” 

These twin concerns underlie much of the policy de- 
velopment in which Orski has been involved in the last 
18 months. Both the statement on major transportation 
investments and the transportation system management 
requirement—2 recent UMTA policies—reflect heavily 
this philosophy. 

Other UMTA policies that have felt the impact of 
Orski’s thinking include the policy toward paratransit 
and light rail transit (both have been the subject of 
UMTA-sponsored TRB conferences), public transporta- 
tion in nonurban areas, and involvement of private tran- 
sit operators. He also takes an active role in legislative 
development and other program activities. 

Orski received his bachelor’s degree magna cum laude 
in 1953. He went to Harvard Law School, earning his 
LLB degree in 1956. He then joined the legal staff of 
the U.S. Atomic Energy Commission. In 1961 he be- 
came assistant to the president of the General Dynamics 
Corporation and later assistant manager of the Wash- 
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ington office of the company’s General Atomic Division. 

In 1967 he was sent by the U.S. Department of State 
to Paris to launch a program of international cooperation 
in transportation and urban affairs within the Organisa- 
tion for Economic Co-operation and Development. In 
his capacity as OECD’s director of urban affairs, Orski 
directed a number of policy studies in the field of urban 
environment, land use, and transportation. Major trans- 
portation projects under his supervision included a 2-year 
inquiry into the impact of the automobile on the environ- 
ment (soon to be published by MIT Press) and a study of 
European intercity transportation requirements. 

Orski is editor of The Urban Transportation Planning 
Process and Future Directions for Research in Urban 
Transportation and of numerous reports and articles. 

He is currently serving as chairman of the TRB Com- 
mittee on New Systems and Technology. 


Define Research Problem, 
Not Symptoms, 

Urges Illinois Engineer 

R. D. Schmidt 


Since he was a boy carrying water on a gravel road con- 
struction job, Robert D. Schmidt has liked to help build 
things. His father was a shovel operator and later helped 
build Lake Springfield near where Schmidt now pastures 
his daughter’s horses. Schmidt, now engineer of construc- 
tion for the Illinois Department of Transportation, never 
dreamed as a boy that he would head a billion dollar 
construction program for highways and bridges. 

In his opinion, the task in either research or a large 
building program is to define the problems rather than 
the symptoms. In his 6 years as chairman of the TRB 
Construction Section, he has attempted to help the 8 
committees under his guidance to first find the problem 
and then the solution. ‘‘What we need every so often is 
for the researcher to come up with a hula hoop,’”’ he 
says. ‘‘The way to promote more research funding and 
continued interest in research is to have an identifiable 
accomplishment that everyone can understand.” 

After graduating from college as an aeronautical en- 


gineer and licensed pilot, Schmidt went to work with 
Illinois Division of Highways and became a resident engi- 
neer in highway construction, a field that was to be his 
life’s work. He spent 10 years around Peoria building 
Interstate highways, Illinois river bridges, sand drains, a c 
urban projects—and ‘‘enjoying every minute,’’ he adds. 1 
He served 6 years as assistant to Thomas H. F. Norris, . 
and 10 years ago he became engineer of construction in 
his own right. In addition to his professional interests, hi 
is an accomplished water skier and is currently supervis- 
ing the remodeling of the Rochester Methodist Church. 

‘\f research is to be relevant to the practicing con- 
struction worker, it must address the problems that are 
faced in the field every day,’’ says Schmidt. ‘In the Con 
struction Section of TRB, an attempt has been made to 
involve active contractors, material suppliers, equipment 
manufacturers, and active construction inspection agen- 
cies. These groups whose interests are similar but some- 
times diametrically opposed are able to identify a prob- 
lem, take it apart for examination, put it back together, 
and sometimes find a solution.” 

Schmidt's biggest disappointment as Construction 
Section chairman is in identifying concrete consolidatior 
as a problem but not finding sufficient factual data to 
say it is a well-understood construction operation. His 
personal satisfaction was found in the summer session 
several years ago on construction and the environment; 
8 construction-oriented committees were assembled to 
attack the many problems. The 2 most recently created 
committees on construction management and on tunnel- 
ing have almost unlimited potential for accomplishment. 
He is confident that construction can handle all transpor 
tation modes with little adjustment, since concrete, steel 
and asphalt do not care what kind of vehicle they serve. 

Schmidt attended the Highway Management Institute 
under Jack Turner at Oxford, Mississippi; served as co- 
chairman of the Pavement Advisory Board of the Ameri- 
can Concrete Paving Association; served on several task 
forces for TRB workshops; and is currently chairman of 
Task Force 16 of the AASHTO-ARBA-AGC Joint Com- 
mittee for Development of Ways to Use Waste Products 
on Highway Construction. 

He considers one of his most productive activities to 
be the chairmanship of the Joint Cooperative Committe 
in Illinois. This group, composed of representatives of the 
Associated General Contractors of Illinois, the Illinois 
Road Builders’ Association, the Illinois Asphalt Pave- 
ment Association, the American Concrete Paving Asso- 
ciation, and the Illinois Department of Transportation, 
meets quarterly to discuss mutual problems. The com- 
mittee is 25 years old this year and is the major vehicle 
for problem solving in construction in Illinois. 

In Schmidt's opinion, the biggest challenge today in 
construction management is to determine a method to 
measure quality. Such a measurement will permit the 
determination of staff level and a reasonable assessment 
of specifications and quality control whether by owner 
or contractor. This will permit justification of resource 
needs for discussion with taxpayers and legislatures. 


ee 


»nference and Exposition: 
TRIC MYTHS AND REALITIES 


American National Metric Council will sponsor its 

ond Annual Conference and Exposition April 5-7, 

/6, at the Washington Hilton Hotel. A thousand 

ople are expected to attend the meeting on the theme, 
fetrication: Myths and Realities.” 

‘The conference will present up-to-date information 
current metric issues, which will be particularly rele- 

At in view of metric legislation expected to be enacted 
Congress in late 1975. Special emphasis will be 

ced on exposing the myths of metrication and detail- 
the realities of metric implementation as experienced 
companies and organizations of all sizes throughout 

2 world. 

Subjects will include federal and state experience, 

gress in Canada, and experience in the engineering in- 

stries, materials and construction industries, consumer 

yducts, and education and industrial training. Special 

phasis will be placed on legislation, management, 

ication, and consumer concerns. 

The conference will also include a wide range of ex- 

its from organizations offering metric products and 

vices and from companies currently engaged in metric 

plementation. 

Details regarding registration can be obtained from 

IMC Conference Registration, Suite 700, 1629 K 

eet, N.W., Washington, D.C. 20006. Information re- 

ding exhibits is available from Frank Kinder, ANMC 

hibits, Post Office Box 17413, Dulles International 

port, Washington, D.C. 20041. 


PEDESTRIAN SAFETY CONFERENCE 
TO BE HELD IN HAIFA, ISRAEL 


An International Conference on Pedestrian Safety will be 
held December 20-23, 1976, in Haifa, Israel, under the 
patronage of the ministries of the Government of Israel, 
the International Federation of Pedestrians, the Interna- 
tional Technical Cooperation Center, the Association of 
Engineers and Architects in Israel, and the Insurance As- 
sociation of Israel. 

The primary objectives of the conference are (a) to 
review and discuss current trends in the development, 
implementation, and management of accident reduction 
programs and countermeasures in all areas of pedestrian 
safety; (b) to exchange information on methodological 
problems encountered in the conduct of research on 
pedestrian safety and on techniques for evaluating rele- 
vant accident countermeasures; and (c) to examine in- 
ternational aspects of the pedestrian safety problem, 
especially the differences between developed countries 
that have high vehicle densities and those less developed. 

The 7 themes of the conference are pedestrian be- 
havior and its modification; statistical analysis of pedes- 
trian accidents and trends; town planning and environ- 
mental considerations in planning for pedestrian safety 
and comfort; road design and traffic control for pedes- 
trian safety; injury aspects and medical problems in 
pedestrian safety; the pedestrian and the law; and the 
role of government and transportation policy in ensuring 
pedestrian safety. 

Sponsors of the conference are Technion (the Israel 
Institute of Technology), the University of Haifa, and 
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the Society for Medicine and Law in Israel. The official 
language of the conference will be English. 

Further information may be obtained from Allan 
Katz, General Secretary, Road Safety Center, Technion, 
Haifa32000, Israel. 


PUBLIC TRANSPORT 
MEETING IN SWEDEN 


An international congress and trade fair with the theme, 
Public Transport Systems in Urban Areas, has been 
planned for June 27-30, 1978, in Gothenburg, Sweden. 
Extensive surveys in the field of public transport and road 
safety in Gothenburg have resulted in considerable reor- 
ganization of the traffic planning in the center of the 
city. A great deal of interest has been paid to these mea- 
sures both in Sweden and abroad. This, in turn, has pro- 
vided those responsible with information and motivation 
for the arrangement of the conference. Concurrently with 
the conference, an international trade fair will showcase 
products and systems for use in public transport as well 
as for operation of traffic control devices. 

The conference will examine current projects con- 
cerned with public transport systems in urban areas all 
over the world, and the proceedings will compile and 
present various aspects of experience acquired in prac- 
tice. 

A detailed program will be available in the fall of 
1976. The organizers welcome ideas and subjects for 
presentation at the conference. Sponsors are the Swedish 
Trade Fair Foundation and the municipality of Gothen- 
burg in cooperation with Chalmers University of Tech- 
nology, the Swedish Local Traffic Association, the 
Swedish Bus Traffic Association, and the Swedish Asso- 
ciation of Local Authorities. Interested parties may 
communicate with Svenska Massan Stiftelse, Skanegatan 
26, S-412 51 Goteborg, Sweden. 


NORTHWESTERN UNIVERSITY'S 
TRAFFIC INSTITUTE 

PLANS MEETINGS ON SIGNALS, 
CITY STREET DESIGN 
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Two workshops on the subjects of traffic signals and 
urban street system design have been announced by the 
Traffic Institute of Northwestern University. The traffic 
signal workshop will be held May 3-7, 1976, and the 
urban street system design workshop will take place Apri 
26-30, 1976. Course fee for each workshop is $300, in- 
cluding tuition and all required study and reference ma- 
terials. 

The traffic signal workshop is directed to practicing 
engineers with responsibilities for traffic operations, traf- 
fic control devices, and street improvement plans and 
programs or functional design of roadway systems in 
their jurisdictions. The objective of the program is to 
provide participants with a working knowledge of the 
latest theory and application of the functional! capabill- 
ties of traffic signals and systems. Emphasis will be 
placed on the development and evaluation of signal tim- 
ing and phasing plans and the selection of signal control 
equipment to optimize the efficiency and safety of traf- 
fic flow at intersections, on street systems, and in the 
roadway networks. The course will help participants to 
identify intersection and route control deficiencies, to 
evaluate signal timing, phasing, and functional operating 
capabilities of control systems, and to implement traffic 
control improvements to form an integrated traffic signal 
system. 

The objective of the street system design workshop is 
to provide technical instruction in the latest concepts anc 
techniques of upgrading traffic service on the arterial 
street system. It is intended for city and public works 
engineers in small communities and traffic and highway 
transportation engineers employed by large agencies that 
work in the area of traffic operation and intersection 
design. The program emphasizes the practical applicatior 
of system planning and design techniques to increase the 
traffic carrying capability of the street system and to in- 
crease the ability of engineers to recognize key locations 
that are causing traffic problems, identify the specific 
causes, and solve these problems by implementing either 
physical or operational improvements. 

Details of the 2 courses are available from the Directo 
Engineering Division, Northwestern University , 405 
Church Street, Evanston, Illinois 60204. 


PAVEMENTS 
AND SURFACINGS 
FOR HIGHWAYS 
AND AIRPORTS 


M. SARGIOUS 
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nventional and New Designs 
Highways and Airport Pavements 


Pavements and Surfacings for Highways and Airports. 
Michael Sargious. Halsted Press, 505 Third Avenue, New 
York 10016. 620 pp. $48.50. 


chnology and theories of pavement design have ad- 
nced rapidly in recent years. New types of pavement 
e been developed, and a large number of research 
pers on the subject have been published during the 

st few years. This new book by Michael Sargious brings 
gether this information, dealing with both innovational 
»d conventional methods and including the most recent 
sories and approaches relating to design and construc- 
on. It is written in such a manner that it can be under- 
dod by both professionals and researchers as well as 

vil engineering students in the higher classes. 

The book is a result of practical experience, research, 
aching, and literature review in the field of pavements. 
is divided into 4 parts and contains 21 chapters. The 

“st part covers pavement types, loads, climate effects, 
bgrades, subbases, and stabilized soils. The second part 
2als with the methods of design and construction of 

2x ible pavements for highways and airports and meth- 

1s of cost analyses. The third part is devoted in a similar 
anner to modern and conventional rigid pavements of 
fferent types. The fourth part explains methods of 
wement rehabilitation, overlay design, and pavement 
stem analysis. Design charts are included in the various 
apters for practical use in pavement design. 

According to the author, who is associate professor of 
vil engineering at the University of Calgary, Canada, 
rhe diversity of practices included in the book makes it 
yssible to solve specific problems according to the 
nount of available data concerning the loading and en- 
‘onmental conditions. It also enables specific problems 

be solved by using different methods; the results may 
compared before a specific design is selected.” 


New Handbook of Highway Engineering 
Has Close Ties With TRB Experts 


Handbook of Highway Engineering. Robert F. Baker, 
editor, and L. G. Byrd and D. Grant Mickle, associate 
editors. Van Nostrand Reinhold, 450 West Thirty-Third 
Street, New York 10001. 881 pp. plus index. $42.50. 


Emphasizing current trends and technology, this volume 
provides concise data on planning, design, construction, 
maintenance, and operation of highway systems. It is 
written by 50 practicing professionals, all recognized 
authorities in their fields. 

The book was edited by Robert F. Baker, who isa 
private engineering consultant and author of more than 
100 articles and books on soil mechanics, transportation, 
research management, and analyses of policy. He received 
the Roy W. Crum Award from TRB in 1967. 

Associate editors are L. G. Byrd, of Byrd, Tallamy, 
MacDonald and Lewis, who is chairman of the TRB 
Group 3 Council and who serves on the Division A Coun- 
cil, and D. Grant Mickle, a former chairman of the TRB 
Executive Committee and a former executive director of 
the board. Adrian Clary, engineer of maintenance, and 
John W. Guinnee, engineer of soils, geology, and founda- 
tions, both on the staff of TRB, are among the 50 con- 
tributing authors. 

The handbook describes the major technological ad- 
vances that produce faster, more efficient planning and 
design. Principles, techniques, and relevant data are pro- 
vided for areas such as construction management, com- 
puter applications, and end-result specifications. Also 
covered are electronic control and communication sys- 
tems; bridges, tunnels, and lighting; and future trends 
and developments. 

The book includes practical information on integrating 
highways with their physical environments, controlling 
noise and air pollution, increasing the sufficiency of 
existing highways, and conserving energy and other na- 29 
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tural resources. It thoroughly covers topics such as high- 
way policies and administration, economics, safety, route 
location, geometric design, traffic control, right-of-way 
acquisition, drainage, subgrades, foundations, landscape 
development, quality control, cost estimation, mainte- 
nance, and snow and ice control. 

This volume is designed to give concise, current in- 
formation to practicing highway engineers, civil engi- 
neers, planners, and highway department officials. Other 
professionals whose work involves highways, including 
lawyers, electronics engineers, and environmentalists, 
will also find this book a source of useful reference. 


New from Finland: 
Behavioral Study of the Road User 


Road User Behavior and Traffic Accidents. Risto Naatenen 
and Heikki Summala. North-Holland Publishing Company. 
American Elsevier Company, Inc., 52 Vanderbilt Avenue, 
New York 10017. 274 pp. $29.95. 


This new book by 2 members of the Department of 
Psychology, University of Helsinki, Finland, provides an 
empirically based description of the fundamental deter- 
minants of road-user behavior that are of crucial relevance 
to traffic safety. In general, these determinants have 
been, and still are, poorly understood, and this fact has 
greatly contributed to the partial failure of the extensive 
investments and efforts that have been made to combat 
the problems existing throughout the entire automobile- 
oriented world. 

The insight shown by the authors in the field of basic 
determination of road-user behavior should facilitate the 
better understanding of the cause of traffic accidents and 
will help to develop more effective traffic safety pro- 
grams. The scope of the book is not restricted merely to 
the problems of the individual road user, but also pro- 
vides a societal perspective of the problem of lack of 
safety on the roads. 

According to the publisher, the book satisfies a widely 
recognized and acute need for an integrated approach to 
the various aspects of road-user behavior and performance 
such as perceptual motor skills, decision making, real 
and felt risk, and perception and expectancies. It should 
be useful to practitioners, administrators, and researchers 
working in the field of traffic and traffic safety and will 
also be of value to students at the advanced undergraduate 
and graduate levels. 


Improved Mobility for Urban Dwellers 


Para-Transit: Neglected Options For Urban Mobility. 
Ronald F. Kirby, Kiran U. Bhatt, Michael A. Kemp, 
Robert G. McGillivray, and Martin Woh!. The Urban 
Institute, 2100 M Street, N.W., Washington, D.C. 20037. 
320 pp. $4.95. 


Paratransit systems comprise car pools, van pools, sub- 
scription buses, shared-ride services obtained by tele- 
phone (dial-a-ride) or by hailing on designated routes 


(jitneys), rental cars, or, most common of all, taxicabs. 
How are these paratransit services being used to help 
satisfy the demand for high mobility in urban areas? 
What is the potential for paratransit in this respect? Car 
the paratransit modes improve urban mobility and at th 
same time reduce congestion, air and noise pollution, an 
the consumption of fuels? 
Findings of a research study on these questions, con-— 
ducted as part of the transportation studies program at 
the Urban Institute, are contained in this new book. The 
research was funded jointly by the Urban Mass Transpor 
tation Administration and the Federal Highway Ad- 
ministration, U.S. Department of Transportation. 

In this study the Urban Institute has assessed the 
pertinence of paratransit services to urban travel needs ) 
and has marshaled arguments for actions aimed at taking 
greater advantage of these services. The book focuses at- 
tention on an important and neglected range of travel 
options, and it also points to several specific ways in 
which paratransit might effectively substitute for or 
complement the private automobile and conventional 
transit. In particular, the study suggests that paratransit 
can play an important role in serving peak-hour travel, 
in meeting low-density travel demand (particularly by 
disadvantaged groups), in providing short access trips to 
conventional transit terminals, and in serving the demand 
for internal movement within business and commercial 
districts. 

According to William Gorham, president of the Urban 
Institute, the study has already aroused widespread in- 
terest and has directly influenced the planning of a sub- 
scription. bus service and a jitney service for Los Angeles 
and the implementation of a more flexible taxicab ser- 
vice for Arlington, Virginia. 


A Research Report on 
Citizen Involvement in Highway Projects 


A report entitled Citizen Participation and the Role of 
the Public Hearing, which was prepared by the Virginia 
Highway and Transportation Research Council, discusses 
various techniques and organizational structures used by 
the 50 state transportation and highway agencies for ad- 
ministering public hearings and otherwise involving the 
public in the highway development process. 

The report describes new and innovative hearing tech- 
niques that are being used successfully in other parts of 
the country and that are being evaluated for possible wse 
in Virginia and other states. 

Every state transportation agency representative inter- 
viewed in the preparation of the report agreed that the 
public involvement procedures used prior to the formal 
public hearing were crucial to the success of both the 
public hearing and the entire public involvement pro- 
gram. The degree of thoroughness with which the pre- 
hearing strategy is administered also affects any subse- 
quent attempts at public involvement. Most agency of- 
ficials interviewed agreed that, if a systematic series of in- 


mative public meetings are conducted to resolve most 
fithe problems normally surrounding transportation 
jects, the role of a formal public hearing can be re- 
ed. 
The report suggests that, although the public hearing 
not outlived its utility, it may need changing. It is 
essary and desirable that 2-way communication be- 
en transportation decision makers and the community 
established throughout the transportation planning 
cess through forums, informal meetings, citizen ad- 
sory groups, and the like. However, somewhere in the 
Incess a summary of information is necessary to assure 
rth transportation planners and citizens that they both 
ly understand all prior decisions. The instrument to 
e that purpose is the formal public hearing. 
Basically, the nation’s state transportation agencies 
= either 1 of 2 administrative operations for the con- 
pct of public hearings. In 29 agencies the programs 
e centralized administrations whereby the majority 
| mandates and the guidance for public hearings emanate 
om the agency's central office. |n 21 agencies the re- 
Onsibility for the administration of public hearings and 
= general public involvement program is delegated to 
strict or regional offices. In 14 agencies the division 
parged with conducting environmental studies also has 
sarge of the public hearing and general public involve- 
jnt program. 
Copies of the report may be obtained from the En- 
-onmental Programs Division (HEV-12), Federal High- 
ay Administration, U.S. Department of Transportation, 
mshington, D.C. 20590. 
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apacity Analysis Techniques 
xplained in New Report From DOT 


Capacity Analysis Techniques for Design and Operation of 
Freeway Facilities. Jack E. Leisch. U.S. Department of 
Transportation. Available from U.S. Government Printing 
Office, Washington, D.C. 20402. Stock No. 050-001- 
00100-4. 85 pp. $2.15. 


design of freeways the various geometric features, the 
»nfiguration and spacing of interchanges and the num- 
sr and arrangement of lanes, must be determined largely 
rough level-of-service and capacity analyses. The 1965 
ighway Capacity Manual basically furnishes this infor- 
ation, but it is not sufficiently oriented to design ap- 
ication and lacks certain data and procedures. To meet 
ese requirements, Leisch’s new book develops a proce- 
tral framework for analysis. The author has presented 
procedure for the graphic solution of the capacity of 
seway facilities to simplify the work required by the 
ymputational procedures in the Highway Capacity 
anual. Figures and nomographs have been developed 
. solve the capacity problems on through lanes, exit and 
‘trance ramps, and ramp terminals. A full discussion of 
e principles and procedures in the application of the 
jures and nomographs has been included in the book 
have sample problems. 

The application of these techniques will greatly facili- 


tate the design of freeways. They are particularly appli- 
cable to improving operational efficiency and safety in 
the rehabilitation of congested and outmoded freeways. 

A special feature of the technique described by Leisch 
involves the grouping of successive ramps along a freeway 
into overlapping pairs. The influence of one ramp on 
another is then isolated, and each component of the free- 
way is dealt with by a separate analysis. Finally the re- 
sults are combined to reach a composite solution for de- 
sign of the complete freeway facility. 

The report has been brought to the attention of the 
members of the TRB Committee on Highway Capacity 
and Safety and is currently being considered, along with 
other work, by a subcommittee working toward future 
revision of the Highway Capacity Manual. 


Better Public 
Decision Making Sought 


Public Policy Development: Linking the Technical and 
Political Processes. Robert F. Baker, Richard M. Michaels, 
and Everett S. Preston. John Wiley and Sons, 605 Third 
Avenue, New York. 336 pp. $17.00. 


Are objective analyses usually available as a basis for 
public policy decisions? Or are decisions largely intui- 
tive, with analytical justifications prepared later? How 
do scientists and engineers analyze, debate, or communi- 
cate issues that require an allocation of public resources? 
Who influences whom? And who should? 

The answers are contained in this new book, which 
presents an argument for better decision making. It rec- 
ognizes the often repeated observation that government 
decision making is unplanned, short-sighted, and unco- 
ordinated. It asserts that the remedy is not more deci- 
sions but the development of public policy as a precedent 
or prime ingredient or both to public decisions. The 
book presents practical techniques and examples of the 
neutral application of information, intelligence, technol- 
ogy, and foresight to the development and articulation 
of public policy. 

The basic premise of the book is that the allocation of 
resources (money, materials, technology, and time) is the 
basic function of government. As the American society 
has evolved, there has come into being a common cause 
of both government and citizenry: the freeing of each 
individual from domination by environmental (both 
natural and man-made) and economic forces beyond the 
individual’s control. The demand for resources to reach 
this common goal has become infinite while the supply 
of allocable resources is finite and diminishing. As a 
consequence, unless public policy is established within 
the recognition that this nation’s societal demands will 
always exceed resources, the tendency of governmental 
units to allocate resources by expediency and momen- 
tary political compromise is destined to continual frustra- 
tion of the common goal and perhaps to economic 
collapse. 

The book discusses topics such as the difference be- 
tween technical and political decisions; ways for esti- 
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mating the benefits of programs in terms of social indi- 
cators rather than dollar values; the need for a ‘’prede- 
cision” process (called policy development); the need 
for political decision making and for techniques to im- 
prove the quality of these decisions; and control of 
technology to meet the needs of society. 

More than 70 figures and tables simplify the explana- 
tion of the concepts and techniques presented in the 
book. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Application of Economic Analysis to Transportation 
Problems 

6 reports. Subject areas: land acquisition; transpor- 
tation finance; transportation economics; road user 
characteristics. Transportation Research Record 550, 
67, pb 7o3.20: 


Mitigating Adverse Environmental Effects of Highway 
Construction 

4 reports. Subject areas: roadside development; 
maintenance, general. Transportation Research Record 
651, 42 pp., $2.20. 


Rail Transit Development 

5 reports. Subject areas: urban community values; 
urban transportation systems. Transportation Research 
Record 552, 57 pp., $2.60." 


Application of Interactive Graphics in Citizen 
Participation 

5 reports. Subject areas: urban transportation ad- 
ministration; urban community values. Transportation 
Research Record 553, 49 pp., $2.40. 


Hazardous Materials Transportation and Highway 
Maintenance 
8 reports. Subject areas: highway design; general 


materials; maintenance, general; construction and main- 
tenance equipment; highway safety; road user charac- 
teristics. Transportation Research Record 554, 74 pp., i 
$3.40. . 


Citizen’s Role in Transportation Planning 

4 reports. Subject areas: urban transportation ad- 
ministration; urban community values; urban land use; 
urban transportation systems. Transportation Research 
Record 555, 51 pp., $2.40. 


Airport Landside Capacity 
Subject areas: air transport; urban transportation 
systems. Special Report 159, 294 pp., $12.00. 


Low-Volume Roads 
Subject areas: transportation administration; trans- 
portation economics; photogrammetry; highway design; — 
highway drainage; roadside development; pavement de- 

sign; bridge design; bituminous materials and mixes; 
construction; maintenance, general; road user charac- 
teristics; traffic control and operations; exploration- 
classification (soils); foundations (soils); mechanics 
(earth mass). Special Report 160 (in press). 


Light Rail Transit 
Subject areas: rail transport; urban transportation 
systems. Special Report 161, 173 pp., $7.40. 


HRIS Abstracts 
Vol. 8, No. 4, December 1975, 276 pp., $5.50. 


NEW NCHRP PUBLICATION 


Techniques for Reducing Roadway Occupancy During 
Routine Maintenance Activities 

Subject areas: photogrammetry; maintenance, 
general; construction and maintenance equipment; high- 
way safety; traffic operations and control. National 
Cooperative Highway Research Program Report 161, 55 
pp., $4.40. 
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ese abstracts of recent articles, reports, and technical 
‘pers were selected for their general interest from those 
be entered in the computer-based information storage 
d retrieval services that are accessible through the 
“ansportation Research Board. They are similar in 
urce and coverage to those formerly carried in the 
arate publication Transportation Research Abstracts. 
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ommercial Aircraft Noise Definition—L-1011 TRISTAR: Vol- 
umes | to V. Sept. 1974. 85 pp., Vol. 1; 302 pp., Vol. 2; 105 
pp., Vol. 3; 126 pp., Vol. 4; 370 pp., Vol. 5. Available: NTIS 
(Springfield, VA 22161), AD 4012371, $4.75 paper, Vol. 1; 
AD A012372, $9.25 paper, Vol. 2; AD A012373, $5.25 
paper, Vol. 3; AD A012374, $5.75 paper, Vol. 4; 
AD A012375, $10.00 paper, Vol. 5; $2.25 microfiche, all 
Vols. TRIS 092011 to 09215. 

alculation procedures to describe airplane noise during takeoff 

1d approach have been programmed for batch operation ona 

rge digital computer. Three routines are included. The first 

ormalizes far-field noise spectra to reference conditions and 

1en determines spectra at various distances from the airplane 

yr airport elevations between sea level and 6000 ft (1830 m) and 


TRANSPORTATION 
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ambient temperatures between 30 and 100 F (-1.1 and 37.8 C). 
Overall sound pressure levels, A-weighted noise levels, perceived 
noise levels, and effective perceived noise levels are calculated. 
The second routine uses aerodynamic and engine thrust data to 
produce takeoff and approach flight path description. The last 
routine combines noise propagation and flight path information 
to produce constant noise contour footprints. Volume 2 in- 
cludes L-1011-1 noise propagation and airplane performance 
data and samples of contours. Volume 3 presents the logic be- 
hind the calculations and outlines the computational procedures. 
Volumes 4 and 5 describe the computer program and give instruc- 
tions for its operation. NTIS. 


General Aviation and Community Development. M. Z. Sincoff 
and others. NASA Langley Research Center and Old Dominion 
Univ. (Department of Mechanical Engineering and Mechanics, 
Old Dominion Univ., Norfolk, VA 23508), Summer Program 


in Engineering Systems Design. 1975. 254 pp. TRIS 127694. 


This summary of the Engineering Systems Design Program dis- 
cusses the major components of the general aviation system (ve- 
hicle, support facilities, airways and avionics, and human factors) 
and examines the relationship of issues related to economic fac- 
tors, environment, and mobility patterns. Factors important to 
any community considering general aviation are analyzed, and a 
decision-making process is outlined. This report also examines 
Virginia's diverse transportation facilities, its Air Transportation 
System Plan, regionalism, and selected case studies. Guidelines 
are included that will assist in determining whether a community 
requires aviation services to fulfill its needs. 


Method for Designing Airport Terminal Concepts. J. P. Braaksma 
and J. H. Shortreed. Transportation Engineering Journal, 
ASCE (345 E. 47th Street, New York, NY 10017), Vol. 101, 
No. TE2, Proc. Paper 11308, pp. 321-335, May 1975. TRIS 
127692. 

Much design effort in airport planning is expended on terminal 

concept development. Such a method has been developed and is 

introduced. It considers the terminal as a system of basic facili- 
ties that houses the activities and links representing passenger 
traffic flow lines. The method used heuristic programming to 
achieve an optimum design. The method is composed of 3 inter- 
acting algorithms: (a) facility sizing algorithm, (b) flight assign- 
ment algorithm, and (c) facility layout algorithm. The output 
consists of a strategy for flight assignment, a layout showing the 
configuration of gate positions at apron level, and a plan of ter- 
minal elements at 3 different building levels. The output Is pre- 
liminary and should be taken as a benchmark for further concept 
development and design. Several hypothetical design problems 
were tested successfully. ASCE. 
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impacts of Potential 1980's Aviation Technology on the Capacity 
of an Existing Airport. Executive Summary. V. J. Drago. 
March 1975. 45 pp. Available: NTIS (Springfield, VA 
22161), AD A013432. $3.75 paper; $2.25 microfiche. TRIS 
092136. 
New York’s La Guardia Airport was chosen to illustrate the 
general nature of the impacts that potential advances in aviation 
technology might have on the capacity and surrounding environ- 
ment of a high-density air carrier airport. Actual 1972 airport 
operations and 1985 airport operations anticipated by the Port 
Authority of New York and New Jersey were examined. Four 
advanced technology development alternatives were identified 
for the middle to late 1980s. Operational, environmental, and 
cost impacts were determined for each development alternative 
and for the Port Authority's plans for 1985. These findings were 
compared with the actual situation in 1972. A detailed airport 
configuration plan was derived for the development alternatives 
that had the highest potential capacity. The companion to this 
document, the Technical Report, contains a detailed description 
of this study and its findings. NTIS. 


Criteria Development to Evaluate Runway Roughness. B. F. 
McCullough and D. C. Steitle. Transportation Engineering 
Journal, ASCE (345 E. 47th Street, New York, NY 10017), 
Vol. 101, No. TE2, Proc. Paper 11333, pp. 345-363, May 
1975. TRIS 127693. 

The progression of a study to develop criteria for the evaluation 

of runway roughness (or unevenness) is traced. An experiment is 

explained in which 2 runways are evaluated for roughness by 
using the subjective ratings of airplane pilots and the analysis of 
runway surface profiles as measured by the Surface Dynamics 

Profilometer. A characteristic response frequency of aircraft 

that use the runways is calculated, combined with information 

on amplitudes of waves in sections of the runways used, and 
compared with the pilots’ ratings. The data analyzed in this 
study showed that the subjective ratings of pilots indicated 
poorer riding qualities as average amplitudes of resonant wave- 
lengths increased. ASCE. 


BIKEWAYS 


Bikeway System Planning and Design Manual. Seattle Engineer- 
ing Department (525 N. 66th St., Seattle, WA 98103), Aug. 
1975201 50 ppa abil Set27 103: 

A dramatic increase in accident rates produced by increased 

bicycle use prompted an extensive bicycle safety study followed 

by a manual for bikeway planning and design. Community needs 
and goals and the organization of the study must be determined. 

Data must be collected to determine road user desires, accident 

statistics, travel demand and forecast, and projections of bikeway 

volume. The information must be converted into a defined bike- 
way plan that encompasses environmental and social impacts, 
cost analyses, and policy direction. The design of bikeways en- 
tails consideration of geometrics, parking, drainage, location, 
signing, lighting, and pavement design. After the bikeway system 
is completed, evaluation should include bicycle traffic volume, 
citizen response, and subsequent accident statistics. 


CONSTRUCTION MATERIALS AND PRACTICES 


Asphalt Emulsion Specifications. Bitucote Products Co. (1824 
Knox Ave., St. Louis, MO 63139), May 1974. 23 pp. TRIS 
127500. 

In this summary of 1974 specifications for emulsified asphalts, 

information is given on the source of the specifications and on 

characteristics such as viscosity, asphalt content, settlement, 
demulsibility, miscibility, stone coating, cement mixing, adhesion 
penetration, float, solubility, ash, ductility, and specific gravity. 


' 


In addition, specifications for cationic emulsified asphalts cover 
oil distillate, acidity or alkalinity, and particle charge. The 
sources for the specifications presented here include Bitucote 
Products, Chevron Asphalt, American Association of State High- 
way and Transportation Officials, Asphalt Institute, American 
Society for Testing and Materials, the federal government, and 


the 50 states. 


Application of Nondestructive Testing Techniques for Evaluation 
of the Engineering Properties of Portland Cement Concrete: 
Volume 1 and Volume 2 (Appendices). R. K. Seals and D. A. 
Anderson. Jan. 1975. 103 pp., Vol. 1; 137 pp., Vol. 2. 
Available: NTIS (Springfield, VA 22161), PB 245 648, $5.25 © 
paper, Vol. 1; PB 245 649, $5.75 paper, Vol. 2; $2.25 micro- j 
fiche, both Vols. TRIS 127600 and 127601. ; 

Phase 1 test results indicated that future testing should be limited 

to compressive strength destructive testing and pulse velocity 

nondestructive testing and that specimens should be prepared by 4 

rodding only. The phase 2 results indicated that, for a range of 

water-cement ratios, cement factors, and types of aggregates, 

pulse velocity at an early time (1 or 2 days) can predict compres- 

sive strength at later times (28 and 90 days) with reasonable ac- 

curacy and reliability. Type of aggregate was found to produce ~ 

a significant effect on the relationship between pulse velocity 

and strength. Although they were not studied extensively, air 

content, type of cement, and maturity were found to produce a 

significant effect on the relationship of pulse velocity and 

strength. A recommended phase 3 work plan is presented in 

Volume 2, Appendix B. Author. 


Concrete in the Oceans. O. E. Gjorv. Marine Science Communi- 
cations (Marcel Dekker Journals, P. O. Box 11305, Church 
St. Station, New York, NY 10249), Vol. 1, No. 1, pp. 51-74, 
19752 enRIS127 6768 

Some experiences involving the use of reinforced concrete as a 

construction material in marine environments are presented 

briefly. Chemical deterioration of concrete in seawater should 
not present any problem provided high-quality concrete is 

applied. Deterioration due to freezing and thawing can be con- 
trolled by appropriate use of air-entraining admixtures. Corro- 
sion of embedded steel is the primary affecter of performance. 

Although experiences indicate that concrete sea structures can 

remain serviceable for at least 40 to 50 years with little or no 

maintenance, all structures for which safety and performance 
play an important role should be monitored periodically for steel 
potentials and electrical resistivity along the concrete surface. 

Author. 


Technique to Make Concrete Developed Using Salt Water. Wall 
Street Journal, p. 31, Oct. 16, 1975. TRIS 126967. 
A process by which concrete can be made with salt water has 
been developed by 2 European companies. The process involves 
mixing various chemicals with concrete to neutralize the nega- 
tive effects of salt water. It may be possible to use this technique 
with steel-reinforced concrete. Seawater generally cannot be 
used with steel reinforcement because chlorine has a weakening 
effect. At least another year of testing will be required to de- 
termine whether the process can counteract the adverse effects 
of salt water in steel-reinforced ‘concrete. 


Zinc, Plastic Locked in Applications Battle. R. Rowand. Aute@ 
motive News (Marketing Services, Inc., 965 E. Jefferson Ave., 
Detroit, MI 48207), Vol. 51, No. 4567, pp. 8 and 22, Oct. 27 
1975. TRIS 127682. 

Zinc is competing with plastic as a design material at a time when 

choosing materials is highly important. Zinc is more valuable 

than plastic because of its greater strength and durability, its 
more pleasing appearance, its resistance to the environment and 
extremes in temperatures, the ease with which it can be painted, 
and the preciseness of its tolerances. The most recent develop- 
ment in the zinc field is thin-wall casting. Thin-wall zinc die cast- 


, 


s save production and material costs and, at the same time, 
vide strength and ease of plating and finishing. 


SIGN OF FACILITIES 


Itidisciplinary Analyses of Skylab Photography for Highway 
Engineering Purposes. R. G. Woodman and R. S. Farrell. 
Materials and Research Division, Bureau of Highways, Maine 
Department of Transportation (State Office Building, Augusta, 
ME 04330), Technical Paper 75-10. Oct. 1975. 113 pp. 
TRIS 127685. 

background of highway-related disciplines using air photoin- 
pretation is outlined, and LANDSAT-1 investigation results 
geomorphology, hydrology, and vegetation-damage reports 
summarized. Highway-associated vegetation-damage sites 

re limited within the study region, but significant damage 

=as of other types were identified. Resolution was not ade- 
wate for the delineation of small damage sites. A single large 
tershed was studied in detail by using 4 Skylab films, U-2 air- 
ft photography, and LANDSAT imagery. Detailed studies of 
cial landforms (geomorphology) were made of 2 selected 

as in regions of diverse morphology. Maps are included that 
ow features identified by Skylab and other media. The syn- 
tic coverage of eastern Maine revealed possible new correlation 
ata. S190B photography was superior to S190A, and both were 
etter than ERTS imagery for hydrologic and geomorphic 

dies. An appendix of film evaluations by field personnel is 
luded. Author. 


‘ESIGN OF VEHICLES 


ire Safety and Fire Hazards Related to Polymeric Materials in 
Cars of Washington Metropolitan Area Transit Authority. 


Available: NTIS (Springfield, VA 22161), PB 244 971. 

$3.75 paper; $2.25 microfiche. TRIS 127700. 
his report represents a review of the technical decisions made 
vy the Washington, D.C., Metropolitan Area Transit Authority 
WMATA) in selecting materials and design for car interiors from 
ne viewpoint of fire safety. It is concluded that electrical fires 
re acontinuing threat to rapid transit system safety and that 
wvareness of fire safety in transport vehicles was only emerging 
when the WMATA cars were planned. Review of earlier fire 
xperiences was not made; emphasis on comfort and styling has 
Acreased fire load in car interiors; hydraulic brake systems in- 
rease the probability of electrical fires; choice of polymeric 
nterior materials and wool carpeting should be reevaluated. 


Yibrations Transmitted to Human Subjects Through Passenger 
Seats and Considerations of Passenger Comfort. J. D. Leather- 
wood. NASA, Langley Research Center. June 1975. Avail- 
able: NTIS (Springfield, VA 22161), N75-25582/8ST. 
$4.25 paper; $2.25 microfiche. TRIS 092698. 

An experimental study was conducted to determine the vertical 

nd lateral vibration-transmission characteristics of several types 

transport vehicle seats (2 from aircraft and 1 from bus) to ob- 
3in preliminary estimates and comparisons of the ride accepta- 
ility of the various types of seats. Results of this investigation 
dicate that, from the standpoint of human comfort, the seats 
xhibit undesirable dynamic-response characteristics. Amplifica- 
ion of floor vibrations occurred at the frequencies known to be 
nost critical for human comfort in both vertical and lateral axes. 

\n average transmissibility function for aircraft seats was tabu- 

ated together with the associated variability for use by designers 

vyho incorporate similar types of seats in their vehicles. The ac- 
eptability of vibrations resulting from floor inputs of 0.10 g and 

.15 g was low over a broad range of frequencies for both axes 

nd all seat types and was especially low at frequencies where in- 

ut was being amplified. Author. 


National Materials Advisory Board, National Research Council. 


Optimisation of Air Cushion Vehicles. A. Jaumotte, A. 
Kiedrzynski, and S. Verbiese. Hovering Craft and Hydrofoil 
(Kalerghi Publications, 51 Welbeck St., London W1, England), 
Vol. 14, No. 7, pp. 20-23, April 1975. TRIS 126007. 

The specific power of an air-cushion vehicle is a function of its 

dimensional characteristics, that is, the area of its base surface 

and, where relevant, the width of its peripheral slot. The object 
of this paper is to minimize this function. This study covers both 
plenum-chamber and peripheral-jet air-cushion vehicles; exponen- 
tial theory is used for the latter. For each type of vehicle 2 cases 
are investigated: a single common engine and 2 separate engines 
for the lift and propulsion systems. Parts 1 and 2 of this paper 
deal with energy balance and the plenum-chamber air-cushion 
vehicle. A vehicle propelled by air jet is optimized specifically for 

a single fan common to both the lift and propulsion air flows. 

This optimization also gives the velocity and the volume flow of 

the propulsion jet together with the dimensional characteristics 

of the cushion. The method is illustrated by example calcula- 
tions that also show possibilities for analysis. 


ECONOMICS AND COSTS 


The Highway Capital Problem. T. W. Cooper and S. N. McKeown. 
Office of Program and Policy Planning, Federal Highway Ad- 
ministration, U.S. Department of Transportation (400 7th St. 
S.W., Washington, DC 20590), Aug. 1975. 36 pp. TRIS 
127496. 

Indicaters and graphic comparisons are used to illustrate certain 

investment conditions and display them in terms of various eco- 

nomic and transportation indexes. The capital outlay for high- 
ways and the annual expenditures for highway capital improve- 
ment by all units of government since 1970 are reported, and com- 
ment is made on highway improvements as a percentage of the 
gross national product. The data indicate that inflation, together 
with restrictions on the obligation of highway funds, has reduced 
highway construction in recent years. Although highway needs, 
as cited in several recent studies, continue to increase, the high- 
way construction share of the gross national product has de- 

clined from 1.2 percent in 1970 to 0.85 percent in 1975. 


Consumer Demand for Cars in the USA. R. P. Smith. Cambridge 
Univ. Press (Pitt Building, Trumpington St., Cambridge, 
England), 1975. 108 pp. TRIS 127699. 

This book examines the factors that determine the demand for 

cars and suggests an explanation for the large fluctuations in 

their sales. A wide variety of information, including data from 
market research, surveys of industry and consumer opinion, 
cross-section studies, and aggregate time series, is used to con- 
struct and estimate econometric models that will explain con- 
sumer decisions about ownership, purchase, and replacement of 
cars. This quantitative analysis is supplemented by information 
of a more qualitative nature on the significance for the car 
market of such factors as model changes, the oil crisis, and the 
prevailing social climate. That traditional, neoclassic models of 
consumer behavior do not provide a satisfactory explanation of 
observed market behavior and that account has to be taken of 
the role of variations in consumer confidence and expectations 
in determining demand are among the main conclusions of the 
book. Author. 


Economic Impact of Tribology. H. P. Jost. ASME Journal of 
Mechanical Engineering, Vol. 97, No. 8, pp. 26-33, Aug. 1975. 
Available: Engineering Societies Library (345 E. 47th St., 
New York, NY 10017), TRIS 099811. 

Friction- and wear-caused mechanical failures and maintenance 

normally have their roots in phenomena based on tribology, 

which is the science and technology of interacting surfaces in 
relative motion. Developments in tribology since the publication 
of the ‘Jost Report’’ have used existing and new knowledge 
from physics, chemistry, mathematics, statistics, and engineering. 
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As a result, advances in fields as diverse as metalworking, medicine, 


and space technology have been produced. The economic bene- 
fits that may accrue to industry can be substantial. In the case 
of the United States, the savings obtainable through tribology 
could amount to as much as $16 billion per year. Some of the 
means used to reap the benefits attainable by application of the 
principles of tribology and some of the results that were ob- 
tained are described. ASME, Modified. 


Transportation Costs and Costings, 1917-1973. E. B. Ocran, Jr. 
Garland Publishers (545 Madison Ave., New York, NY 10022), 
1975. $60.00. TRIS 127706. 

Transportation costs account for a considerable percentage of the 

gross national product of countries. This bibliography is intended 

to put at the disposal of those concerned with transportation ac- 
tivities a listing of literature on costs and costing. Included are 
books, papers, technical reports, journal articles, and disserta- 
tions. Entries are under blocks of chronological dates in each 
mode of transport and are grouped under subject headings such 

as accounting, competition, costs, fares, finance, insurance, man- 

agement, operation costs, pricing, rates, securities, statistics, 

taxation, tolls, and wages. In addition to the modal classification, 
asection on freight transport has entries on freight and cargo 
handling. 


Rail Transit Operating Cost Guidelines. E. E. Gilcrease, Jr., 

W. Kudlick, and M. Padron. Transportation Engineering 

Journal, ASCE (345 E. 47th St., New York, NY 10017), 

Vol. 101, No. TE2, Paper 11314, pp. 365-381, May 1975. 

TRIS 125797. 
Operating costs may be estimated at severai levels of detail, rang- 
ing from the simple application of unit costs per car-mile or car- 
hour to the preparation of a complete staffing table and other 
refinements depending on the level of accuracy required for the 
individual application. The need for this type of estimate 
prompted the development of the set of guidelines that forms 
the subject of this paper. The so-called yardstick concept that 
evolves uses unit measures of work and cost derived from actual 
operating systems to estimate generalized personnel requirements 
and operating costs for planned urban rail systems. Following an 
analysis of present transit accounting practices, factors affecting 
operating costs, and the development of the yardstick concept, 
an estimate prepared for Atlanta with the aid of the guidelines is 
presented. ASCE. 


Study of Short-Haul Aircraft Operating Economics: Volume | 
(Final Report) and Volume II (Appendix). Douglas Aircraft 
Co. (3855 Lakewood Blvd., Long Beach, CA 90846), Sept. 
1975. 371 pp. TRIS 127598. 

This study resulted in the development of an improved capability 

for analysis of the operating economics of short-haul air transpor- 

tation systems and determination of the effect of factors such as 
level of service provided, traffic density of the market, stage 
length, number of flight cycles, level of automation, type of air- 
craft, and other operational factors on direct and indirect operating 
costs. Volume 1 contains a detailed description of the short- 
haul operating cost model that was developed from operating 
data obtained from the Civil Aeronautics Board Form 41, Uni- 
form System of Accounts and Reports. Volume 2 contains the 
cost model data base and applicable explanatory descriptions. 


ENERGY 


Conservation Options for Commercial Air Transport. David A. 
Pilati. Energy Systems and Policy (Crane, Russak and Com- 
pany, Inc., 347 Madison Ave., New York, NY 10017), Vol. 1 
No. 2, 1975. 19 pp. TRIS 126960. 


Air travel is the most rapidly growing and energy intensive mea 
of transportation. This paper examines the fuel use of the do- — 
mestic commercial airplane fleet. The potential energy savings — 
from the adoption of specific conservation strategies are quanti-. 
fied. These strategies and airplane fuel conserved by following 
each are as follows: 15.9 percent savings by increasing load 
factors, 6.1 percent savings by shifting traffic to more fuel- 
efficient modes, 1.3 percent savings by reducing cruise speeds, 
1.3 percent savings by increasing cruise altitudes, 2.3 percent 
savings by flying direct routes, 2.1 percent savings by reducing 
delay times, 8 percent savings by modifying ground engine use, — 
and an undetermined savings by decreasing fuel ferrying. Specifi 
policy options for implementing these strategies are suggested in- 
cluding increased jet fuel prices, increased funding for research, — 
development of tow vehicles, and multimodal terminals. Auth 
modified. 


The Economics of Energy Extravagance. R. A. Walker and D. B. 
Large. Ecology Law Quarterly (Univ. of California School of 
Law, Boalt Hall, Berkeley, CA 94720), Vol. 4, No. 4, 1975. 
23 pp. TRIS 126958. 

The origins of the energy crisis lie in the market economy. Enel 

extravagance has become an integral part of a set pattern of spira 

causality in the marketplace. The exclusivity of the automobile 
and extensive suburbs are examples of the systematic promotion — 
of energy extravagance by the economy to maintain profitability. 

Avoidance of economic depression has debilitated effective con- 

servation of energy and has inhibited environmental protection. 

The structural limitations of the economy must be examined if 

reform of our energy-intensive economy is to be possible. 

Document. 


ENVIRONMENT 


Environmental Assessment of the System Plan. Battelle Columbu 
Laboratories. April 30,1974. 286 pp. Available: NTIS 
(Springfield, VA 22161). $8.75 paper; $2.25 microfiche. 
TRIS 099845. 

This report reviews environmental factors associated with rail- 

road operations. An environmental assessment was made for the 

5 major environmental sectors of air quality, noise, land use, 

energy, and water quality. The generic problems considered 

under these sectors were abandonment, reduced and increased 
service, electrification, rehabilitation, and expansion. The study 
analyzes the changes likely to be brought about by implementa- 
tion of the System Plan for Conrail. It recommends that this 
study be used to produce a set of guidelines for use in railway 
planning. NTIS. 


Roads and the Urban Environment. Organization for Economic 
Cooperation and Development (OECD Publications Center, 
1750 Pennsylvania Ave. N.W., Washington, DC 20006), 1975. 
191 pp. $7.00. TRIS 127575. 

This publication contains the proceedings of a symposium held 

in Madrid on October 14-16, 1974, with the following objec- 

tives: (a) to exchange the most recent research results in the 

field of traffic noise and vibration and present in-depth studies 
on noise abatement, (b) to discuss the results of air pollution 

surveys and examine the orientation of future research in this* 
area, (c) to exchange information on the economic and regula- 
tory aspects involved, and (d) to consider the development and 
application of comprehensive environmental approaches when 

Planning new roads and highways in urban areas. With regard to 

noise, the symposium called for an international harmonization 

of a standardized noise index; study of the effects of air pollu- 
tion demands an international surveillance network. Careful as- 
sessments of the benefits and costs of road facilities must be 
made. Although they are not as advanced as the other areas, 
vibration studies were shown to be a necessity. 


ODS MOVEMENT 


tization of Cargo in the Deep-Sea Trades. H. P. Drewry 
Limited (Palladium House, 1-4 Argyll Street, London W1Y 
B9LA, England), No. 27. TRIS 126046. 

= most important development in liner shipping in the past 
sade was the growth of cargo unitization in the deep-sea trades. 
tainerization has had wide repercussions not only in terms of 
facilities and cargo handling but also in the structure of 
petition within the general cargo market. The development 
nitized cargo techniques is traced in the report, and the 
nomic advantages of the system over conventional ‘‘break- 

“ handling are observed. The structure of the market is 
lyzed. Distinctions are made among cellular container, barge- 
ying, roll-on-roll-off and other types of ships developed to 
dle unitized cargo. Conclusions are reached about the future 
elopment of these trades, particularly their impact on conven- 
al shipping. Other subjects include likely port developments 
the operations of container consortia. 


go Liability Study—Final Report. U.S. Department of Trans- 
| portation (400 7th St. S.W., Washington, DC 20590), OST- 
TES-50, Final Rept. YS-32004. June 1975. 195 pp. Avail- 
}able: NTIS (Springfield, VA 22161), PB 224 203. TRIS 
126380. 

Mis study includes an examination of literature relative to cargo 
dility, a review of the present modal carrier liability regimes in 
estic and international trade, a discussion of insurance and 
Bapplication to cargo shipments, an analysis of shipper loss and 
age experienced by transportation mode as wel! as damage 
sts and carrier liability costs, a discussion of whether there is 
poverlap in the assumption of risk and cost by cargo interests 

d carriers, user views relative to the $500 per package limita- 
on ocean carrier liability, a discussion of claims settlement 
ctices including shipper experiences in claims recovery, a re- 
of the use of arbitration as a workable alternative to litiga- 
of cargo claims, and a discussion of the activities of the U.S. 
ernment and industry to achieve more effective claims pre- 
ntion measures. 


'GHWAY OPERATIONS 
D SAFETY 


se-way Traffic and Traffic Types. Danish Council of Road 
Safety Research (1 Anker Enguelundsvej 1, Building 117, 
DK-2800, Lyngby, Denmark), Rept. 15. 1975. 67 pp. 
TRIS 127683. 
method of evaluation of traffic management schemes is 
oposed that is based on the concept of type of traffic and 
lex called the accident value to compare the accident risks 
sociated with different types of traffic. Type of traffic is the 
+ffic flow configuration of an intersection that serves to classify 
= pattern of permitted and prohibited traffic flows at the inter- 
‘tion and covers any combination of traffic directions at that 
sersection. The sum of the weights of the types of accidents 
=ach type of traffic is the aggregate accident value of that type 
traffic. The application of the accident value weighting 
seme, which is used as a justification for prohibiting selected 
svements, is confined to nonsignalized intersections. 


e Effectiveness of School Signs With Flashing Beacons in Re- 
ducing Vehicle Speeds. C. V. Zegeer. Kentucky Bureau of 
Highways (533 S. Limestone, Lexington, KY 40508), Research 
Rept. 429. July 1975. 32 pp. TRIS 127044. 

e effectiveness of signs with flashers in schoo! zones during 

jes of pedestrian activity in reducing vehicular speeds was 

died in detail. It was found that speed was reduced to only 36 

yh (57.6 km/h) during flashing periods. Also signs and flashers 

high-speed locations increased intervehicle accident potential 


because of decreased speed uniformity. Recommendations are 


made for the optimal use of signs and beacons in school zones. 
Document. 


Comparative Study of Highway Sign Supports—Phase |. 
A. Bodocsi and others. Univ. of Cincinnati (Cincinnati, OH 
45221), Final Rept. July 1974. 166 pp. TRIS 127821. 
A study to determine whether the head of an unrestrained pas- 
senger would hit an automobile windshield with a velocity that 
would cause injury should the automobile lose control and 
crash into a large, steel-channel sign support (used for intermediate- 
size sign markers) revealed that the maximum head impact veloc- 
ity of 14.1 mph (22.6 km/h) was within safe limits for passengers 
in 1966 and earlier model automobiles but was unsafe or marginal 
for passengers in pre-1966 models. Safe limits established from 
literature for impact velocity of a human head into automobile 
windshields were found to be about 13 mph (20.8 km/h) for pre- 
1966 models and between 25 and 30 mph (40 and 48 km/h) for 
1966 and later models. 


A Bumpy Road Ahead? C. D. Allen and L. B. Walsh. Traffic 
Engineering (P. O. Box 9234, Arlington, VA 22209), Vol. 45, 
No. 10, pp. 11-14, Oct. 1975. TRIS 127687. 

The speed-reducing effectiveness of 6 different speed bump con- 

figurations that ranged in height from 2 to 3 in. (5.08 to 7.62 

cm), in shape from semicircular to trapezoidal, and had varying 

widths was studied. Determination of hazards was restricted to 
only the minimum hazards that could be identified easily and 

unequivocally. The following conclusions were drawn: (a) The 
speed bumps ‘tested are not effective in reducing vehicle speeds; 

(b) speed bumps present an immediate and specific hazard to 

some vehicles, such as bicycles and motorcycles, and a potential 

hazard to all vehicles; (c) it is impossible to design an effective, 
narrow speed bump for all types of vehicles; and (d) speed bumps 
would cause noise pollution in residential neighborhoods. De- 
scriptions of the types of vehicles used in the study, the test 
methodology, and the evaluation criteria are included in this 
article along with a discussion of the results obtained. 


Transverse Pavement Markings for Speed Control and Accident 
Reduction. K. R. Agent. Division of Research, Kentucky 
Bureau of Highways (533 S. Limestone, Lexington, KY 
40508), Research Rept. Sept. 1975. 25 pp. TRIS 127822. 

Speed and accident studies conducted before and after transverse 

pavement markings were placed in front of a sharp curve that 

had a history of numerous accidents indicated that pavement 
markings can be an effective speed-control measure and can re- 
duce accidents. The spacing of lines was intended to create an 
illusion of acceleration that would cause the driver to slow down. 

At the single site studied, the response of drivers to this type of 

hazard warning was greater than it was to signing alone. Further 

uses of markings in this way may be warranted at locations where 
excessive speeds contribute to accidents. 


Analysis of Driver Control! Movements on a Limited-Access 
Divided Highway. R. T. Sewell. National Aeronautical 
Establishment (Ottawa, Canada), Mechanical Engineering 
Rept. MS-136. June 1975. 36 pp. TRIS 127820. 

An analysis of basic control movements (steering-wheel, 

accelerator-pedal, and brake movements) obtained from 14 

volunteer subjects (10 men and 4 women) driving 5,500 miles 

(8800 km) on limited-access divided highways shows that the 

frequency and magnitude of steering-wheel movements (rever- 

sals) are dependent on vehicle speed and traffic density. The in- 
crease in frequency of small magnitude reversals with increasing 
vehicle speed or traffic density or both reflects the more difficult 
task imposed on the driver in these conditions. The data de- 
scribed in this report can be used in the assessment of differences 
in behavior in a given set of circumstances, in the determination 
of task difficulty, and as a means of identifying accident-prone 
drivers. 
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LAW AND 
REGULATION 


State Regulation of Air Transportation in Texas. R. C. Means 
and B. A. Chasnoff. Division of Research, Council for Ad- 
vanced Transportation Studies (Univ. of Texas, Austin, TX 
78712), Research Memo 13. April 1974. 59 pp. TRIS 
126965. ; 

Intrastate air service has been mostly free from Civil Aeronautics 

Board regulation. This has been welcomed as at least a local 

remedy for the problems caused by such regulation and as a 

testing ground for deregulation on a grander scale. Regulation 

by the board and freedom from regulatory control are not the 

only alternatives, however. A third alternative is regulation by 
astate commission. This report is a preliminary study of this 
third alternative as it has developed in Texas. Chapter 2 at- 
tempts to define the legal boundaries of state regulation in Texas. 

Chapter 3 examines the way in which the Texas Aeronautics 

Commission has exercised its regulatory powers. Chapter 4 is a 

tentative evaluation of the role that state-level regulation can be 

expected to play. State regulation will control entry into the 
market and will protect carriers from competition. 


Oregon Court Denies Compensation for ‘Taking’ Action 
Because of Highway Construction. Noise Regulation Re- 
porter (Bureau of National Affairs, Inc., Washington, DC 
AO OSY/)), No, Stee il fo. WIRS WZ 7Kewie. 

The Oregon Court of Appeals held that the State Highway Com- 

mission’s actions in constructing a freeway involving creation of 

noise, dust, and confusion in the area did not constitute a com- 
pensable ‘‘taking.’’ A compensable ‘‘taking,’’ by definition, must 
involve an interference with property. In this case, a government 
act only affected the property. Asa result, the property owner 
need not be reimbursed by the state. Document. 


MAINTENANCE 


Universal Gelling Agent for the Control of Hazardous Liquid 
Spills. R. E. Baier, J. G. Michalovic, V. A. Depalma, and 
R. J. Pilie. Journal of Hazardous Materials (Elsevier Scientific 
Publishing Co., Box 211, Amsterdam, Netherlands), Vol. 1, 
No. 1. pp. 21-33, Sept. 1975. TRIS 128430. 
Methods have been developed to treat, control, and monitor 
spilled hazardous materials. One of the most successful spill 
countermeasures applied was a dry, finely granulated blend that, 
within seconds after contact with spilled liquids, would begin a 
transformation into tough, immobile gels that could be con- 
trolled easily and removed. This blend is a universal gelling agent 
in the sense that it can immobilize essentially all hazardous liquid 
spills without the user’s needing to know the liquid composition. 
The blend contains powdered polymeric components optimized 
separately for interaction with aqueous liquids, chlorinated 
organics, alcohols, and nonpolar hydrocarbons. This universal 
gelling agent has been demonstrated to be effective on a variety 
of medium-scale (55-gal-drum, 209-liter-drum) spills on both land 
and water. For special uses, the blend can be reformulated to 
include detoxifying ingredients as well. 


The Chart System of Assessing Structural Maintenance Needs of 
Highways. Transport and Road Research Laboratory (Old 
Wokingham Road, Crowthorne, Berkshire, England), TRRL 
Supplementary Rept. 153 UC, 1975. 146 pp. TRIS 127680. 

This report describes in detail methods of inspecting roads to 

provide data for evaluating their structural maintenance needs, 

and it describes the manual processing of such data. The report 
outlines the program now available for computer-processing the 
data to a stage at which priority for treatment and the treatments 
required are indicated. The report also discusses the developments 
in the Marshall standards and concepts now used and gives ad- 


vice on the planning, organizing, and carrying out of inspection: 
based on the practical experience of many highway authorities. 
TRRL. 


PUBLIC URBAN TRANSPORTATION 


Evaluating Transit Service to Minorities. R. J. Popper and M. D. 
Connelly. Office of Civil Rights, Urban Mass Transportation 
Administration (Washington, DC 20590), UMTA-VA-09-001 
Sept. 1975. 103 pp. TRIS 127574. 7 

This report describes a computerized evaluation methodology 

for analyzing the fair distribution of transit services. It may be — 

used to analyze the fairness of transit services provided to any y 

desired interest group. The report is also of interest to transit 

planning agencies and is useful in analyzing the geographic and 3 

socioeconomic distribution of transit services in a metropolitan 

area. A model is formulated on the concept of accessibility to 
opportunities, and produces accessibility indexes of transit ser- \ 
vice for small geographic zones. The indexes measure the per- 
centage of transit system opportunities available to residents of — 
each zone. Capabilities of the model to analyze accessibility con- 
ditions and produce output reports are illustrated by data from 
the city of Richmond, Virginia. The computer program is In- 
cluded and is thoroughly described. Author. 


Washington Metro Access Facilities. M. M. Akins. Civil Engi- ‘ 
neering, ASCE (345 E. 47th St., New York, NY 10017), pp. 
63-65, July 1975. TRIS 126479. 

The 98-mile (157-km) Metro system in Washington, D.C., will 

have 82 stations. There will be an off-street bus terminal at 54 

of the stations and an average of 6 modified saw-tooth off-street 

bus bays at each terminal. There will be 26,000 parking spaces 
located at 32 stations. Forty-six stations will have kiss-and-ride 
spaces. Each of the 1,650 flow-through kiss-and-ride spaces will 
be designed so that the automobile will not have to back up 
while picking up or discharging a passenger. Sixty-six of the 
stations will have rental bicycle lockers and free chain-rack facili- 
ties for locking bicycle frame and wheels. Access to the Metro 
rail system is the key to its success. Parking is an integral portion 
of the entire access design. ASCE. 


Economic and Environmental Aspects of Personal Rapid Transit— 
A Further Study. J. L. Dais and A. L. Kornhauser. Trans- 
portation Research (Oxford, England), Vol. 9, Nos. 2-3, pp. 
149-157, July 1975. TRIS 127697. 

A parametric study of system variables of personal rapid transit 

(PRT) networks is presented. The analysis examines the effect 

that the detour penalty associated with 1-way networks has on 

system ridership. A preliminary estimate of the potential PRT 
ridership from kiss-and-ride access is given. The analysis further 
considers modal split, reduced automobile emissions, cost per 
unit of distance, benefit-cost ratio, and electrical-power require- 
ments as dependent variables. Independent variables are popula- 
tion density, trip length, PRT operating and fixed costs, mesh 
spacing, automobile speed, perceived automobile mileage cost, 
parking cost, PRT speed, and fare. Particular attention is paid 

to the effects that parking cost, automobile speed, perceived 

automobile mileage cost, and trip length have on the dependent 

variables. Author. - 
e 

Alexandria Mini-Transit System Concepts: A Downtown 
Transit Distributor System. Barton-Aschman Associates, Inc. 
(1730 K St. N.W., Washington, DC 20006), 1975. 94 pp. 
TRIS 127696. 

A solution to the internal transit needs of various parts of a 

central area is seen in an efficient small-vehicle system that serves 

a demonstrable demand and is sensitive to the historic urban 

fabric of Alexandria, Virginia. This first phase of a 2-part study 

(the second phase will detail the small-vehicle system in terms of 

specifications for implementation and operation) included a 

series of studies in the areas of urban design, land activity fore- 


ting, transportation patronage modeling, community input, 
technological analysis. The feasibility of a mini-transit 
tem was determined not only on the basis of demand projec- 
s but also in relation to its aesthetic, socioeconomic, and 
ironmental effects. 


ety in Urban Mass Transportation: Research Report Sum- 
mary and Guidelines Manual. Battelle Columbus Labora- 
tories (505 King Ave., Columbus, OH 43201), UMTA RI-06- 
0005-75-1 and 2. May 1975. 130 pp. TRIS 127048. 
research report summary outlines an investigation on the 
rent level of safety and the need for additional safety effort 
Lirban mass transit. It also serves as an introduction to the 

aal report, which is now in preparation and will contain a full 
esentation of data on the safety performance of all passenger 
msportation modes and comparative analyses of their safety 
oblems. The guidelines manual presents a series of organiza- 
al and technical safety guidelines for use by the transit man- 
ment community. The manual covers the following topics: 
undations of safety in urban mass transportation, safety man- 
#ment and planning, techniques for safety analysis, trade-off 
siderations, system safety data base, safety standards and 
ecifications, and intermodal interface safety considerations. 
se guidelines are in the form of suggested or recommended 
actices and are accompanied by explanations. They are 
signed to allow considerable latitude of user interpretation so 
at they can fit the wide variety of specific situations found in 
* transit industry. 


rting the Limits of Unmanned Operation. H. Tappert. Rail- 
way Gazette International, pp. 373-376, Oct. 1975. Avail- 
able: IPC Transport Press (Dorset House, Stamford St., 
London SE1 9LU England). TRIS 127867. 

eroduction of full automation of rapid transit requires a radical 
nge of views in which there can be no shrinking from techni- 
, operating, and legal challenges. Today’s automation tech- 


of trains without operators and stations without attendants 
Res not jeopardize safety but, rather improves it in some cases. 
Irtractiveness of service can be improved at little expense. The 
thor describes his efforts over 20 years in technical direction 


ile of Psychological Needs in Mass Transit. C. Tehan and M. 
Wachs. High Speed Ground Transportation Journal, Vol. 9, 
No. 2, pp. 35-50, June 1975. Available: Engineering Soci- 
eties Library (345 E. 47th St., New York, NY 10017). TRIS 
099805. 

is paper discusses the need for the use of psychological consid- 

tions in the planning of mass transit. The authors develop a 

of basic psychological human needs and discuss how they 


ght be applied to improve the image and quality of mass transit. 


=35e needs also are used to evaluate present-day bus operations 
well as 2 modes of personal rapid transit vehicles. A section 
5 is devoted to discussing how such a psychologically oriented 
Sroach might influence transit marketing to achieve maximum 
=ctiveness. 


ploratory Network Analyses of BART’s Impacts Upon Ac- 
cessibility. H.S. L. Fan and A. Sherret. UMTA-CA-09- 
0025/UMTA-CA-09-0042. July 1975. 93 pp. Available: 
NTIS (Springfield, VA 22161), PB 24408/1ST. $4.75 paper; 
$2.25 microfiche. TRIS 127562. 
5reliminary assessment was made of the impact of the Bay 
=a Rapid Transit system on areawide accessibility by using 
-work-based accessibility measures as an analysis technique. 
accessibility measures were based on travel-time estimates 
4 fares and were expressed as simple indexes weighted by the 
5 and characteristics of the resident population in the origin 
je. Comparisons of the indexes were made for peak and off- 
3k travel times for selected destination zones representing the 


logy allows rapid transit systems to be run with few employees. 


pefforts at automating West Germany's Hamburg transit system. 


locations of important employment centers, shopping facilities, 
and hospitals. Assessments were made of potential accessibility 
impacts on racial minorities, the elderly, low income populations, 


oe the general population by the Bay Area Rapid Transit system. 
KS 


RAIL TRANSPORTATION 


Rail Capacity Planning. A. F. Joplin. Proceedings of 16th 
Annual Canadian Transportation Research Forum and Trans- 
portation Research Forum, Vol. 16, No. 1, pp. 9-15, 1975. 
Available: Grant C. Vietsch (181 East Lake Shore Dr., 
Chicago, IL 60611), $20.00. TRIS 127721. 

Canadian Pacific has developed a program for defining and mea- 

suring rail capacity and planning the changes that should be 

made in the physical plant to handle projected levels of traffic. 

Although “‘over the road” aspects of capacity usually are what 

are studied, Canadian Pacific views its operations as a system 

composed of many elements such as main lines, yards, motive 
power, freight cars, shops, communications, and other factors. 

Canadian Pacific produces simulations for handling forecast 

traffic levels and then makes cost-benefit studies of any changes 

needed. Rail capacity can be increased gradually, rather than 
with a massive 1-time investment program. A financially sound 
system is maintained while new capacity needs are met. 


Economic and Engineering Aspects of Public Passenger Trans- 
port Development in the USSR. N.1. Bechtcheva. Rail In- 
ternational, Nos. 9-10, pp. 739-784, Sept.-Oct. 1975. Avail- 
able: Engineering Societies Library (345 E. 47th St., New 
York, NY 10017). TRIS 127704. 

Considered in the paper are the main social, economic, scientific, 

and engineering aspects involved in the development of intercity 

passenger traffic in the Soviet Union, the problems of selecting a 

transportation mode in intercity services, and the development of 

high-speed passenger rail transport. Prerequisites and principal 
requirements are suggested for the technical equipment of the 
trunk high-speed lines as are the procedures for selecting the 
optimal version of the reconstruction of serviceable lines. Results 
are given of studies to determine the optimal technical speed for 
passenger trains with different forms of traction and the proce- 
dures for selecting the major parameters of high-speed, multiple- 
unit electric trains. Document. 


Britain’s Trains—150 Years and Deeper in Debt. K. Gwilliam. 
New Scientist (New Science Publications, 128 Long Acre, 
London WC2E 9QH England) Vol. 67, No. 968, pp. 698- 

701. Sept. 25,1975. TRIS 127708. 

Rail passenger transport in Britain is celebrating its 150th anni- 

versary with a massive deficit and grave doubts about its future. 

Few financing options are left for a railway system that has tried 

nearly everything to stay alive. Like railways in the United States, 

British railways suffer from overregulation and capital starvation. 

The author concludes that the status quo will not long be toler- 

ated. He foresees route reductions, abandonment of some car- 

load freight, higher intercity rail fares, growing local subsidies 

for commuter service, and a reduction in the labor force and the 

relative earnings of the remaining workers. 


Track Train Dynamics: Phase |. Association of American Rail- 
roads (Technical Center, 3140 S. Federal St., Chicago, IL 
60616), Publication R-180, $10.00. TRIS 127707. 

More than 15,000 person days of effort went into completing 

the first of 3 phases of an international government and industry 

effort aimed at achieving equipment designs less prone to failure 
than existing units and at operating all equipment more safely. 

The Association of American Railroads, Federal Railroad Ad- 

ministration, Railway Progress Institute (an agency of railway 

suppliers) and the Transportation Development Agency of 

Canada funded and participated in the work. Phase 1 consisted 
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of 13 tasks that are described. The 3 basic efforts in this phase 
consisted of administration and planning, information gathering, 


and analysis. 


SOCIAL AND HUMAN FACTORS 


Lifestyles and Transportation Needs Among the Elderly of Los 
Angeles County. J. Gillan and M. Wachs. UMTA-CAL-URT- 
7(7)T-3. Feb. 1975. 28 pp. Available: NTIS (Springfield, 
VA 22161), PB 243631/9ST. $3.75 paper; $2.25 microfiche. 
TRIS 127563. 

The trip-making behavior of persons over 65 years of age was 

examined. The 4 areas selected for study reflected 2 types of 

life-styles of elderly people: life-styles of those living in the inner 

city and life-styles of those located around the urban fringe. A 

comparative analysis of trip patterns and socioeconomic data 

was completed, and the collected data are presented in tables. A 

survey of taxicab use also was undertaken. Elderly people made 

up a substantial portion of taxicab patrons. In some parts of the 
county, taxicabs were the only type of demand-responsive service 
available to the senior population. NTIS. 


SOILS AND GEOLOGY 


Loads on Box Culverts Under High Embankments: Positive 
Projection, Without Imperfect Trench. R. L. Russ. Division 
of Research, Kentucky Bureau of Highways (533 S. Lime- 
stone, Lexington, KY 40508), Interim Rept. Aug. 1975. 

35 pp. TRIS 126966. 

This report describes the instrumentation and measurements of 

settlements and pressures on 2 box culverts in Clark County, 

Kentucky, designed without the imperfect trench. One of the 

box culverts was for yielding, and one was for unyielding founda- 

tion conditions. The structures were instrumented primarily for 
comparison with 3 structures constructed previously in 

McCreary County that were designed by using the imperfect 

trench method. Pressures on the 2 structures in Clark County 

generally exceed the product of the unit weight of the overlying 
material and its height. The pressures on the culverts in 

McCreary County appear to be lower than expected, indicating 

that the imperfect trench is generally effective in reducing loads. 

Author. 


Experiences in the Measurement of Rock Dilation With Three- 
Depth, Rod-Type Borehole Extensometers. L. G. Alexander 
and C. J. Fraser. 2nd Australia-New Zealand Conference on 
Geomechanics in Brisbane (Institution of Engineers, Science 
House, 157 Gloucester St., Sydney, N.S.W., Australia 2000), 
pp. 281-6. 1975. TRIS 126968. 

Three-depth, rod-type borehole extensometers were used to mea- 

sure rock dilations in the surround of advancing tunnels starting 

within 0.3 m of the face. Initially the dilation caused by stress 
change and blasting is measured and extended to time effects 

up to 540 days. The results obtained and the measured primary 

rock stresses were used to derive a deformation modulus for 

stress-deformation studies of a large excavation. An alternative 
method was used in another project in which excess dilation was 
calculated for the design of a pressure tunnel lining. The exten- 
someters can give valuable information relating to the depth to 
which the rock is disturbed and offers reduced support, the sup- 
port offered by rock bolt patterns with different length and spac- 
ing of bolts, and the observations of time effects over long periods 
in underground works and open cuts. Document. 


TELECOMMUNICATIONS AND TRANSPORTATION 


Telecommunications: The State of the Art and Planning 
Implications. Planning Section, Oregon Department of 
Transportation (State Highway Building, Salem, OR 97310), 
Jan. 1975. 56 pp. TRIS 127684. 

This overview of the science of telecommunications and some of. 

its possible implications focuses on the possibility of using tele- ] 

communication as a substitute for travel. Studies indicate that 
about 24 percent of all work trips and about 50 percent of all 
shopping trips could be replaced by telecommunication methods, 

That substitution of telecommunications for travel will lead to 

changes in urban form and to decentralization is a possibility. A : 

possible consequence of such decentralization would be the 
decline of central business district office growth and its con- 
comitant impact on mass transit and especially rail rapid transit. 


a 


Social Aspects of Communication. S. Encel. IEEE Transactions 
on Communications (345 E. 47th St., New York, NY 10017), 
Vol. COM-23, No. 10, Oct. 1975. 6 pp. TRIS 126964. 

Communications services arise as a response to social needs, in- 

cluding personal interaction, collective behavior, learning and 

socialization, and organized communication. These are met by 
an increasingly varied range of biosocial and man-machine pro- 
cesses. The planning and providing of services in response to de- 
mand involves a complex set of relationships among industrial 
production, occupational groups, government and nongovern- 
ment service industries and regulatory bodies, primary social 
groups, and formal institutions. Models of these relationships 
may be called sociotechnical systems. The capacity of telecom- 
munications to replace face-to-face interaction, to substitute for 
transportation, or to revolutionize education is not borne out by 
the evidence. Research on the social role of the telephone is now 
producing firmer evidence on which to base policy decisions. 

Document. 


WATER TRANSPORTATION 


Foaming Gives New Life to Old Barges. Marine Engineering/Log 
(Simmons-Boardman Publishing Corp., P. O. Box 350, Bristol, 
CT 06010), Vol. 80, No. 6, June 1975. 3 pp. TRIS 126010. 

Injection of polyurethane foam to fill the voids of old deck 

barges is extending their life from 5 to 20 years, cutting mainte- 

nance costs, reducing the possibility of their sinking, and, in 
some cases, giving greater strength to the barge. Cost of the 
technique is less than half the expense involved in other types of 
rehabilitation. How this process is carried out and actual experi- 
ence with the process are discussed, and possible future develop- 
ments are described. 


Air Cushion Technology in Icebreaking. R. Wade. Hovering 
Craft and Hydrofoil (Kalerghi Publications, 51 Welbeck St., 
London W1, England), Vol. 14, No. 8, pp. 20-23, May 1975. 
TRIS 126009. 

The use of air-cushion technology for breaking ice has developed 

from the experimental state to the point at which useful opera- 

tions are being performed in locations where conventional ice- 
breakers cannot work. Two methods are described, and results 
are included in the discussion. Applications for 1 of the metisods 
also are described. 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board's 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board's 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 
Academy and are drawn from academic, 
industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is not a 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 
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